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PREFACE. 



A NEW volume of a work which lias so long enjoyed public 
favour stands little . in need of a preface. But it may be as 
well to point out that several improvements have this year 
been introduced, all tending, we hope, to increase its popu- 
larity and usefulness. 

The " Year Book of Facts," as hitherto, will fonn a complete 
amiual record of scientific and material progress. The time 
covered by it, however, will begin with the 15th of October 
of each year and end with the 15th of October following. 
Hitherto it has begun and ended with the 31st of December. 

The arrangement has been entirely remodelled, and the 
articles have been selected with a view to general rather than 
special interest. They will be foimd, we believe, to give a clear 
and entertaining view of the leading facts of a wonderful 
age. 

The information contained in the following pages has been 
drawn from the most reliable sources, and pains have been 
taken to secure accuracy. To many friends we are indebted for 
information, and to these we tender our sincere thanks. A 
compilation of this sort may be greatly aided and improved by 
the information and suggestions of others, and we shall be 
glad at all times to receive communications relating to subjects 
of scientific research. 

GEAY's ISS CUA3IBEE-S, LOXDOX, 

6th January, 1877. 
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I.— THE HUMAN EACE. 



Fair Hair and Blue Eyes in 
rmany. — For a loug time the 
of a German, more particularly 
a German lady, was that he or 
e had blue eyes and fair hair. The 
rmans themselves have frequently 
tested against this sweeping as- 
irtion, and a careful examination 
a German regiment or a German 
hool, would have suflBced to show 
strong admixture of black hair 
nd brown eyes. But anthropolo- 
ts went on asserting their own 
ews, formed on what they called 
their own long experience, till at 
last the public insisted on having 
tlie matter settled by a regular 
census. Government assented, and 
on a certain day every school in 
Prussia had to make a return of the 
black, and blue, and brown colour 
of the children's eyes. Many of 
the pupils came home on that day 
telliug their parents, with a myste- 
rious air, that their eyes, and hair, 
and skin, had been examined at 
school. Some of the parents thought 
it an undue interference with their 
rights, but the thing was done, and 
angry protests against what the 
government commands or allows to 
be done, are of little avail in Ger- 
many. 

The results of this anthropolo- 
gical conmiission have been pub- 
Bshed, and they are, at aU events, 
curious, though, perhaps, not of 
much scientific value. The number 
of persons examined in Prussia 
amounted to 4, 127, 766. Out of that 
mimber, 4,070,923 were under four- 



teen years of age. With regard to 
the colour of their eyes, 42 97 per 
cent, had blue, 24*31 per cent, 
brown eyes. With regard to the 
colour of the hair, 72 per cent, had 
blonde, 26 ^er cent, brown, and 
1*21 per cent, black hair. With 
regard to the colour of the skin, 
Prussia has only 6 '53 per cent, of 
brunette complexion. In Bavaria 
the brunette complexion claims 15 
per cent., the black hair 5 per cent., 
the brown hair 41 per cent., the fair 
hair 54 per cent. ; and it is argued 
from this that the darker complexion 
in Germany came from the south— 
rather a bold generalization, if one 
considers the mixture of tribes in 
Germany, even at so late a time as 
the invasion of the barbarians into 
the Koraan empire. The Report 
contains a number of curious obser- 
vations ; for instance, that nearly 
one-third of the Jewish school-chil- 
dren are fair, which would certainly 
not be the impression left upon a 
casual spectator by the ordinary 
run of the Jewish population. — 
2'imcs. 

The Effect of the Seasons on 
the Body. — The curious fact has 
recently been pointed out by Dr. 
B. W. Richardson, that the changes 
of the seasons have a potent physical 
influence upon the body. Some 
years ago, in a convict establish- 
ment in England, a number of men 
were confined amid surroundings (of 
clothing, room, food, &c.) practi- 
cally the same for each individual. 
The medical superintendent of tliQ 
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gaol undertook iuveatigatioiis, cx- 
teudcd over some niuo years, and 
duriug which over 44HX) individuals 
were weighed. It was found that 
during the months of winter, the 
body wastes, the loss of weight 
varying in increasing ratio ; that 
during summer, the ])ody gains, the 
gain varying in increasing ratio ; 
and that the changes from gain to 
loss and from loss to gain are abrupt, 
and take place, the first at the be- 
ginning of September, and the 
second at the beginning of April. 
This is shown in the following 
figures, indicating the ratio of loss 
or gain : — Loss : January 0*14, 
February 0*24, March 0*95. Gain : 
April 003, May 001, June 052, 
July 08, August 070. Loss: 
September 0'21, October 0' 10, No- 
vember (exception) a slight gain, 
December 0*03. 

Savage Life in tlie South. 
Sea Islands.— Mr. Kerry Nichols 
read a paper before the British As- 
sociation **0n the New Hebrides, 
Banks, and Santa Cruz Islands." 
The natives inhabiting these islands 
seemed to owe their origin to the 
same stock from which the western 
and southern portions of New Guinea 
and the islands lying immediately 
to the southward of that country 
appear to have been peopled. The 
stock was evidently Papuan, and had, 
by its numerous and wide-spreading 
branches, not only extended itself 
over the islands of the coral sea, 
but as far east as the Fijis, in which 
latter country, however, the race 
had evidently received a great infu- 
sion of Malay blood. Whatever 
opinion might be formed on the 
identity of the present race, the 
striking resemblance in person, fea- 
ture, language, and customs wliich 
prevailed throughout, justified the 
conclusion that the original popu- 
lation issued from the same source, 
and that the peculiarities and cha- 
racteristics which distinguish the 
tribes or communities on different 



islands, had been mainly brought 
about 1)y long separation, local cir- 
cumstances, and the intercourse of 
foreign traders and settlers. 

Physically considered, these peo- 
ple were a well-built, athletic race 
of savages, who appeiured to inherit, 
in a very mark^ degree, all the 
characteristics of the Papuan race. 
The men average about 5 feet 
6 inches in height, are erect in figure, 
with broad chests and massive 
limbs, which in many instances dis- 
play great muscular development. 
The colour of the skin was usually 
of a dark reddish brown, but some- 
times it was quite black, and was 
often covered with a short, curly 
hair, especially about the breast, 
back, and shoulders. Mr. Nichols 
saw several instances in the Island 
of Tanna, where the body was al- 
most completely covered in this 
way. Tlie natives had well-formed 
heads, the cranium in the majority 
of instances betokening a fair degree 
of mental development. 

The hair, which formed one of 
the most remarkable features of 
this race, was distributed thickly 
over the head in the form of small 
spiral curls, and when allowed to 
grow in its natural way, had a 
woolly appearance, and resembled 
at first glance that of the African 
negro, but it was in reality much 
finer and softer. The beard was worn 
short, and usually trimmed, with 
a tuft beneath the chin. The men 
shave with the teeth of the shark, 
an oyster shell, or a piece of bottle 
glass, and perform the operation 
with the skill of accomplished bar- 
bers. In the northern islands they 
went completely naked ; but in 
the southern islands, where the 
climate was slightly cooler, they 
affected a scant covering, after the 
fashion of the primitive fig-leaf. 
They were fond of decorating the 
head with flowers and feathers, and 
of tattooing the face with red and 
blue pigments, which imparted to 
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them a savage and ferocious look. 
All things considered, the physical 
condition of the islanders did not 
appear to manifest any sign of dege- 
neration. 

The slight idea of religion pos- 
sessed by the islanders might be 
described as the most primitive form 
of paganism. On some of the is- 
lands they worshipped rude idols of 
wood, while in others they seemed 
to put implicit faith in imaginary 
gods who were supposed to inhabit 
the highest mountain tops. The 
dread of evil spirits and demons 
was imiversal among them. The 
natives of each island had a dis- 
tinctive dialect of their own, and 
even the various tribes inhabiting 
each island had also distinct and 
separate dialects. 

The Population of France. 
—The slow increase of population 
in France has attracted consider- 
able attention lately, and is a 
matter of no little concern to some 
of her public men. The increase is 
hardly more than 100,000 inhabi- 
tants a-year. The most wealthy 
regions are those in which the 
population is most retarded ; in the 
poorest parts the excess of births 
over deaths is greatest. Normandy 
is constantly going back ; and in 
ten years Calvados nas been reduced 
from 475,000 inhabitants to 452,000. 
In Brittany, on the other hand, the 
number of inhabitants increases 
every year. 

Homed Men in Africa.— At a 
meeting of the British Association, 
Commander Cameron read part of 
a paper by Capt. J. S. Hay, rela- 
tive to the strange malformation 
among people in the district of 
Akem, West Africa, the first an- 
nouncement of which was received 
with some incredulity. The mal- 
formation in question is confined to 
the male sex, and consists in a pro- 
tuberance or enlargement of the 
cheek bones under the eyes, taking 
the form of horns on each side of 



the nose. The malformation begins 
in childhood, but does not appear 
to be hereditary. It presents no 
resemblance to a diseased struc- 
ture, nor is it a raised cicatrix. 
"On the contrary," says Captain 
Hay, ** I have seen children with 
this peculiarity of structure whose 
parents were doing their utmost 
(though ineffectually) to stop it by 
medicines and applications." 

A Brobdignagian Boy. — A 
correspondent of the "Journal of 
Horticulture " gives a few particulars 
of the Brobdignagian boy of Swan- 
ley, Kent, the most "wonderful 
specimen of humanity to be found 
in her Majesty's dominions " at 
home or abroad. "His name is 
Richard Beenham, he was twelve 
years of age on the 31st of August, 
his height is 5 feet, his girth round 
the waist is 69 inches, and his 
weight upwards of 24 stones of 
141b. to the stone. He is healthy 
and in possession of his faculties. 
His father is a basket- maker, and 
the ' boy ' appears to be learning the 
business." 

Two Prehistoric Spectacles. 
— A correspondent of the Times de- 
scribes two thoroughly prehistoric 
spectacles which he witnessed in 
Fiji. One was a young girl dressed 
in two yards of calico print and a 
girdle of leaves, breaking "ivi" 
nuts— a kind of large coarse chest- 
nut with a hard shell — with a 
genuine stone adze, fixed to its 
wooden handle by coils of plaited 
string. The other was a little 
shrivelled old woman, who was 
making an earthenware vessel, nearly 
as large as herself, with no other 
implements than a round flattened 
pebble about four inches in diameter, 
and a piece of wood about as large 
as the back of an ordinary hair 
brush, slightly concave on the sur- 
face. Dipping both stone and wood 
frequently in water she moulded the 
inside of the huge pot with tlio 
former, and patted the o\rt9>vd^ m\jc» 
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shape simultaDeouslywith the latter. 
The vessel was egg-shaped, the open- 
ing being at the top or large end of 
the egg. It was nearly three feet in 
height and two in diameter, and 
was formed of clay found near the 
village. When it is complete a lire 
is built round it on tne ground, 
and it is carefully baked before 
being removed. In the houses these 
pots are placed on their side with 
the mouth inclined slightly up- 
wards, and are seldom exposed to 
the risk of breakage by removal from 
their side. They are, of course, very 
fragile, but in the hands of the 
natives they are said to last for 
years. 

The Ancestor of Man. — In re- 
ference to the question, from which 
of the quadrumana did man origi- 
nate. Professor Haeckel, in his recent 
work, ** The History of Creation," 
gives his opinion tbat the human 
race is a small branch of the group 
of catarrhinif and has developed out 
of long since extinct apes of this 
group m the old world. And, when 
on this subject, he refers to Professor 
Huxley's remarks, which show that 
man is, nearly as much as the ape, 
a four-handed animal; for various 
tribes of men, the Chinese boatmen, 
the Bengalee workmen, and the ne- 
groes wheu climbing, use the great 
toe in the same manner as the mon- 
key, and, therefore, the possession 
of onlv a single pair of hands is not 
to be looked on as a characteristic of 
the human race. He also points out 
a fact, necessary to be observed by 
unscientitic people — namely, that 
none of the manlike apes are to be 
regarded as the parents of the human 
race, but that the apelike projgenitors 
of the human race are long since ex- 
tinct. In concluding his work. Pro- 
fessor Haeckel remarks on the desire 
of some who are not actually oppo- 
nents of the doctrine of descent. 
" They wait," he says, ** the sudden 
discovery of a human race with tails, 
or of a talking species of apes." But 



such manifestations, the author ob- 
serves, would not furnish the proof 
desired ; and unthinking persons 
would be provided with as satiB- 
factory (?) arguments as they nowa- 
days employ m hurling their defiance 
against all who are evolutionists. 

Natives of British Guiana. — 
Mr. William Harper contributed 
a paper to the September meeting 
of the British Association **0n the 
Natives of British Guiana," who were 
generally said to belong to five tribes, 
namely, the Arawacks, the Caribs, 
the Accawoi, the Macuri, and the 
Warans. Representatives of several 
other tribes were, however, fre- 
quently met with on British soil. 
These people were merely remnants 
of a few barbarous tribes found, for 
the most part, between the Amazon 
and the Orinoco. It was extremely 
difhcidt to obtaiu any information as 
to the origin of these tribes ; and the 
general result of the author's investi- 
gations was that, though it did not 
now admit of proof, it was very pro- 
bable tbat all the Brasilio-Guarani 
tribes came from the north, though 
not at the same time. Of the 
tribes in British Guiana, the Warans 
and the Macuri had probably been 
longer in the country than the 
Caribs, Accawoi, and Arawacks. 
These tribes differed a good deal 
from one another in their language, 
characteristics, and habits, but not 
in their outward appearance or mode 
of living. 

The author suggested that light 
might be thrown on the origin of 
these tribes by collecting fac-similes 
of the rock- writing to be found among 
them, and comparing them with 
similar writing to be found in other 
parts of America, especially in the 
valley of the Mississippi. 

A Remarkable Bwarf.— Seve- 
ral medical men lately visited by 
invitation the Mexican dwarf, Lucia 
Zarate, at Tony Pastor's theatre 
in New York. These visitors said 
she Bcemed perfect in structure, 
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healthy, and iDtelligent. She un- 
derstands and talks Spanish and 
a few words of English. She is get- 
ting her second teeth ; and although 
the doctors could not tell whether 
or not she was twelve years old, 
as claimed, they said she had 
teeth which she could not have 
under six years of age. She ran 
about, shook hands with, and talked 
a little to those present. She is now 
smaller than are many infants at the 
time of their birth. The following 
measurements were taken : Height 
with shoes on, 21 ^ inches ; length 
of leg from hip, 10^ inches ; around 
head, 13 inches ; circumference of 
thigh, 4f inches ; circumference of 
calf of leg, 4 inches (one inch more 
than a man's thumb) ; length of 
shoe, 3 inches ; width of shoe, Ij^ 
inches. The parents of the child 
are with her, and are of the usual 
size : the mother is about the me- 
dium height ; the father, 5 feet 5 or 
G inches in height, and quite Heshy. 
The Height of British Sol- 
diers.— In the general annual re 
turn of the British Army is a table 
showing the heights of the non- 
commissioned officers and men on 
the 1st January, 1875, from which 
it appears that on that date there 
were, out of 178,276 soldiers, 11,479 
under 5 feet 5 inches, 23,756 from 
5 feet 5 inches to 5 feet 6 inches, 
35,894 from 5 feet 6 inches to 5 feet 
7 inches, 36, 165 from 5 feet 7 inches 
to 5 feet 8 inches, 28,998 from 
5 feet 8 inches to 5 feet 9 inches, 
19,375 from 5 feet 9 inches to 5 feet 
10 inches, 11,214 from 5 feet 10 
inches to 5 feet 11 inches, 5,814 
from 5 feet 11 inches to 6 feet, and 
3,905 C feet and upwards. 1,676 
are returned as " not reported. " Of 
those '*6 feet and upwards," 749 
belonged to the Household Cavalry, 
180 to the cavalry of the Line, 870 
to the Royal Artillery, 106 to the 
Royal Engineers, 463 to the Foot 
Guards, 1389 to the infantry of the 
line, 63 to Colonial Corps, 31 to 



Army Service Corps, and 54 to 
Army Hospital Corps. The propor- 
tion of 6 feet and upwards men per 
1,000 was 22, and of those under 
5 feet 5 inches 65 per 1,000. 

Boys and Girls.— M. Bertillon 
has communicated to the Paris So- 
ciety a curious statistical observa- 
tion on the relative numbers of male 
and female births, derived from 
Austrian sources. The number of 
cases in which the first child of a 
marriage was male was 110 to 100 
where it was female; while the 
number of cases where the first ille- 
gitimate child of a woman was male 
was only 103 to 100. On the other 
hand, the males in secoud and sul)- 
sequent children in wedlock were 105 
to 100 ; and out of w3dlock, 106 to 
100. 

Civilisation for Africa. — Yt. 
Stevenson read a jjaper before the 
British Association on the proper 
steps to the civilisation of ►Soutli- 
Eastern Africa. He treated the 
subject under three heads — Mis- 
sionary, Commercial, and Govern- 
mental. He referred to tlio Free 
Church Institution for the CatFres 
of Cape Colony at Lovedale, to show 
how the place had increased in in- 
dustrial education and religious 
training. On a call being made for 
assistance to carry on a new mission 
in the interior, fourteen natives 
volunteered, and six had been se- 
lected to be the native contingent at 
Livingstouia, at Cape Maclean. 
Several gentlemen settled at the 
mouth of a fertile valley with an- 
chorage for small vessels before an 
island opposite. 

A steamer fifty feet in length 
was successfully conveyed to and 
launched on the lake. The steamer 
could be taken down into portions, 
not too heavy to be carried by the 
natives on their shoulders. Mr. T. 
D. Young, K.N., had organized a 
corps of 400 natives for that purpose, 
and had the vessel carried to its 
destination over sixty miV^^ ol tqnx^ 
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porterage. This successful operation 
gave coinmaud to the mission party 
of a coast line 350 miles long. 

Mr. Stevenson referred to several 
other missions which had been suc- 
cessfully cstiihlished. The point 
was worth considering — whether in 
the event of the slave-trade being 
stopped, the Arabs might be expected 
as hitherto to carry on the tr.ade of 
Central Africa under improved con- 
ditions. Probably the late events 
in Turkey might lead to the opinion 
that the less the Mahomedaus were 
trusted the better. 

As to the abolition of the slave- 
trade, at present large caravans of 
slaves passed across the ferries to 
the south of the Lake JJyassa, to the 
number, it was estimated, of 20,000 
slaves per annum. That these should 
pass the British fla^ flying on a Mis- 
sion steamer, or within a few miles 
of the settlement, was very painful. 
There seemed no reason why our 
Government, which used strong mea- 
sures on the ocean, should stop short 
at the inland waters. If a cordon were 
drawn which would allow no slave 
trade to pass from the entrance of 
the Zambezi to the north of the Tan- 
ganyika, it would certainly settle all 
the country to the eastward of the 
line. 

Telegraphy was one of the indus- 
tries taught at Lovedale, and there 
seemed no reason why the Mission 
colonies should not be connepted by 
the wire. The proposal of a cordon 
had already been considered, with 
approval, by some whose opinion was 
entitled to respect. 

"What We Once Were.— Mr, 
Alfred Kussell Wallace, the presi- 
dent of the Biological Section of the 
British Association, in his opening 
address warned his hearers that 
they were not to imagine that the 
science of biology, non-existent 
twenty years ago, had now been 
perfected, and all its conclusions 
placed beyond dispute. Mr. Dar- 
win's greatness lay not in his infalli- 



bility, but in the fact that he made 
possible the study of nature as a 
unity, an organic whole. Thia was 
a title which no future discovery 
could take away from him. Mr. 
Wallace admitted that the author of 
** The Descent of Man " often gene- 
ralised hastily, but urged that his 
work was nevei-theless of incalcu- 
lal^le value. 

Passing to his own views, Mr. 
Wallace refused to believe that bril- 
liancy of colour had a great deal to 
do with the production of species, 
though he admitted that it had been 
proved that some animals distin- 
guished colours. His own opinion 
was that locality had a great deal 
to do with colour, and he supported 
that theory with a number of very 
interesting facts, contending earn- 
estly for the antiquity of man, but 
yet denied that the ape was our 
grandfather. * * Man, *' said he, * * has 
probably been developed from a 
common ancestor with all the ex- 
isting apes, and })y no other agency 
than such as have effected their 
development." In other words, the 
ape, as a species, is cousin to the 
human race, not its progenitor. 

Mr. Wallace also contended for 
another doctrine, the degeneracy of 
the race as well as its development. 
Taking the Pyramids as his text, 
and Mr. Piazzi Smyth's investiga- 
tions regarding them as the ground- 
work of this theory, he declared 
that there was evidence to show 
that many of our existing savages 
are the successors of a higher race, 
who probably derived their arts 
from a common source, but all these 
matters, he concluded by saying, 
were speculative. It was impossible 
to suppose that we had so rapidly 
leaped from total ignorance to per- 
fect knowledge. 

Old Age. — The obituary of the 
Times of March 28th contained 
some extraordinary illustrations of 
prolonged existence in nine persons 
— viz., five ladies and four gentle- 
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men, whose united ages amounted 
to 773 years, giving an average of 
85 years and more than ten months 
to each. The oldest, as usual, was 
a member of the fair sex, who had 
reached the great age of 93, the 
youngest being 84 years of age. Of 
the gentlemen, the oldest was 87 
and the youngest 80 years of a^e. 
The following were their respective 
ages — viz., 80, 81 ; two at 84 ; So; 
two at 87 ; 92, and 93. The same 
obituary contained the deaths of 
eleven septuagenarians, whose ages 
averaged 73 years and nine months 
each. 

The Eye of Man in the Fu- 
ture. — Science gives us interesting 
details about what the human eye 
has been and what it may become. 
The Vedas of India, which are the 
most ancient written documents, at- 
test that in times the most remote, 
but still recorded in history, only 
two colours were known, black and 
red. A very long time elapsed be- 
fore the eye arrived at the perception 
of the colour yellow, and a still 
longer time before green was dis- 
tinguished; and it is remarkable 
that in the most ancient languages 
the terms which designated yellow 
insensibly passed to the significa- 
tion of green. The Greeks had, ac- 
cording to the received opinion now, 
the perception of colour very well 
developed; and yet authors of a 
more recent date assure us that in 
the time of Alexander, Greek pain- 
ters had for fundamental colours 
only white, black, red, and yellow. 
The words to designate blue and 
violet were wanting to the Greeks 
in the most ancient times of their 
history; they called these colours 
grey and black. It is thus that the 
colours of the rainbow were only 
distinguished gradually, and the 
great Aristotle only knew four of 
them. It is a well-known fact that 
when the colours of the prism are 
photographed there remains outside 
the limits of the blue and violet in 



the spectrum a distinct impression, 
which our eyes do not recognise as 
a colour. According to physiologists, 
a time will come when the human 
eye will be perfected, so as to dis- 
cern this colour as weU as the 
others. — Medical Press & Circular, 

Primitive Agriculture. — A 
paper on ** Primitive Agriculture," 
by Miss A W. Buck land, was read 
before the British Association. We 
can only state her general conclusion 
that cereals were introduced by pre- 
Aryan races of conmion descent over 
a very wide range of the world ; and 
they also introduced the worship of 
the moon as an agricultural deity. 
The absence of agricultural imple- 
ments in prehistoric remains proved 
their extreme simplicity ; probably 
only a pointed stick was used, a 
form still persistent. Some of the 
stone celts may have been used as 
hoes, and flint flakes might also 
have been inserted in wooden frames 
for use as harrows. Furrows and 
ridges seemed to have been every- 
where used. 

Prehistoric Remains found 
near Londonderry. — Mr. W. J. 
Knowles, of Belfast, at a meeting 
of the British Association, gave an 
account of the prehistoric discoveries 
made at Port Stewart, near London- 
derry. They were found in pits 
excavated by the wind among the 
sandhills. The remains included 
arrow-heads, scrapers, hanmiers, 
flakes, bone implements, and bones 
of the horse, ox, pig, dog, &c., to- 
gether with edible shells, all mixed 
up together, and apparently of the 
same age. As late as the 20th of 
July, the author and two com- 

E anions had found, in less than four 
ours, three arrow-heads, two 
beads, thirty or forty scrapers, and 
several hammer-stones, as well as 
bones which bore marks of cutting 
or sawing. One of the most interest- 
ing of recent flnds was about a dozen 
very small atone beads, found within 
a few yards' radius. T\ie^N?«t^<ismr 
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cave on ono side and convex on the 
other. Mr. Kuowles liad tested the 
cutting power of the Hint imple- 
ments on a common beef -bone, using 
a little water, and he found that he 
cut through into the hollow of the 
bone in fourteen minutes ; he had 
also 1)orcd a hole through a bone 
with a piece of iiiut. Ihe marks 
made by the Hints on recent lx>Des 
were very similar to those found on 
the ancicut bones. 

With the Natives of New 
Guinea. — Mr. Octavius Stone read 
a i)aper before the Britisli Associa- 
tion "On his Kecent Journeys in 
New Guinea." The island, he said, 
extended in a south-easterly direc- 
tion for a distance of over 1,4^0 
miles, having a maximum width of 
450 miles and a minimum of only 
20. The neighbourhood of the Bax- 
ter River and the entire shores to 
the west of the Papuan Gulf for an 
average of 100 miles inland were low 
and more or less swampy, being in- 
tersected by water- courses and 
covered with forests of mangrove 
trees. This part of the country 
was thickly populated by the Dande 
Papuans, who in consequence were 
subjected to periodical raids from 
the adjoining islands of Borgu, 
Saibai, and Daun, the invaders 
generally returning victorious with 
the heads or jawbones of their 
slaughtered victims. The only trace 
of cultivation he saw was eighty 
miles up the river, where a space of 
six acres had been neatly fenced 
round, and planted with yams, taros, 
sugar-cane, and tobacco. Outside 
the enclosure were two or three unin- 
habited bark huts, which appeared 
to afiford shelter to these roving 
people, in which they prolonged their 
stay, as game was more or less 
plentiful. 

Traces of wild boar and kangaroo 
were observed in the Upper Baxter. 
No other large animal was known to 
exist. They were hunted with the 
bow and barbed arrow, while the 



war arrows were poisoned by steep- 
ing in the putrid carcase of a victim 
until sufficiently saturated. The 
district of the Baxter River con- 
trasted strikingly with the Fly River 
discovered by Capt Evans, whose 
banks for sixty miles swarmed with 
human beings. 

Mr. Stone's impression of the 
western coast was that it would 
prove a grave to such Europeans as 
should choose to reside there. This 
part of the country was inhabited 
by the Papuan race, a dark race of 
people, though not so dark as the 
Australian negro, and one of can- 
nibal propensities. The Eastern 
Peninsular, on the other hand, was 
inhabited by the Malay race. Of 
til is race Mr. Stone thought they 
had come to New Guinea from is- 
lands further east, some of them 
making the change at a compara- 
tively recent date. This race was 
far above the savage, both in intel- 
lectual and moral attributes. They 
were cultivators of the soil— eacn 
having his own plantation— and 
strongly opposed to the cannibalism 
and polygamy whicli obtained among 
their western neighbours, the Pa- 
puans. The women, too, of the 
Malay race were not debased as 
among the dark race, but mixed 
with the men, with whom .tliey 
shared the management of public 
affairs. 

The Owen Stanley mountains ran 
through the centre of the country, 
from south to north, and the east 
country was on the whole favourable 
to cultivation, and probably pos- 
sessed great mineral wealth. It 
accordingly oflfered sufficient induce- 
ment for colonisation, but colonisa- 
tion, if attempted, would require to 
be set about with much previous 
consideration, owing to the peculiar 
situation of the peninsular and the 
circumstances of the people. 

In the Hill Country of Cey- 
lon. — Mr. Bertram F. Hartshorne, 
late of H. M. Ceylon Civil Service, 
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read a paper before the British As- 
ftociation entitled ** The Rodiyas of 
Ceylon." The people treated of iu 
his paper were a numerically small 
race, living in various isolated com- 
munities in the hill country of Cey- 
lon. Their caste is the very lowest, 
and they have from time immemorial 
been regarded by the Singalese 
people with disgust and abhorrence, 
their very name implying the notion 
of filth. The popular belief has 
commonly considered them to be 
either in some way connected with 
the Weddas, an aboriginal race of 
the highest caste, or else to be out- 
cast Singalese or ostracised Kandy- 
ans. There appears, however, to be 
no real ground whatever for either 
of these theories— the features of 
the Rodiyas, as well as their general 
physique &nd their craniology, mark- 
ing them out as a separate and dis- 
tinct race, no less than their cus- 
toms and language. Their cus- 
toms are distinguished by peculiar 
funeral ceremonies, and by sacrifices 
offered to two sorts of devils in 
cases of serious sickness ; and their 
language, which is now in one of 
the last stages of decay, is of un- 
known origin and development, and 
can neither be classified as Aryan 
nor Dravidian. In all probability it 
represents the remnants of a more 
complete and extremely ancient 
language, although it possesses no 
separate alphabet, nor any litera- 
ture. 

The earliest historical mention of 
theRodiyas apparently occurs in the 
year 437 b.c., and they are expressly 
referred to by name in the year 
204 B.C., and again in the year 
589 A. D. in the ancient Singhalese 
chronicles. The condition of the 
people, however, has at all times 
been degraded, notwithstanding the 
fact that the males are invariably 
possessed of a fine physique^ and the 
females are considered to be hand- 
some. 

The peculiar social disabilities 



which have been imposed upon 
the Rodiyas by the uses of a^es 
are now rapidly disappearing with 
the advance of civilisation, whilst 
at the same time the idiosyncracy 
of the people themselves, as well 
as their customs and their language, 
is gradually becoming merged in the 
more modern type of their Singalese 
surroundings. 

Mesmerism at the British 
Association. — At the meeting of 
the British Association in Septem- 
ber, Professor Barrett read a paper 
** On some phenomena associated 
with normal conditions of mind," 
having special reference to mes- 
merism or induced somuambulisra. 
He observed that at one time it was 
customary for scientific men to deny 
the truth of the papers concerning 
mesmerism, and to turn the whole 
phenomena to ridicule, but now this 
prejudice had disappeared, and no 
better illustration of that could be 
found than in the case of Dr. 
Carpenter, who, in his last work, 
remarked that so far from these 
phenomena being a])surd or incre- 
dible, they were simply manifesta- 
tions of a condition of which we 
may frequently detect very close 
approximations within our own 
knowledge. 

Professor Barrett gave the result 
of some experiments which he and a 
friend made. They mesmerised a 
girl and they found that no sensa- 
tion was experienced unless accom- 
panied by pressure over the eye- 
brows of the subject. When the 
pressure was removed, the girl 
fell back in the chair utterly un- 
conscious, and had lost all control 
over voluntary muscles. On re- 
applying the pressure she answered 
readily, but her acts and expression 
were capable of wonderful diversity, 
by merely altering the place on the 
head where the pressure was ap- 
plied. He mentioned these facts to 
ask whether a careful and syste- 
matic study of them might not throw 
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2ndar Brahmins," who are almanac 
r pedigree-makers and fortune-tel- 
3rs, exceeding 23,000 in number, 
iinong those engaged in religious 
•ccupations are classed 30,000 pil- 
jrims, devotees, and religious men- 
Licants, 10,000 astrologers, 5 wiz- 
ards, and 465 devil-drivers. The 
iiie arts are recorded as engaging the 
ittention of 218,000 persons, includ- 
ing nearly 8,000 painters, sculptors, 
md photographers. Almost all the 
others are votaries of music in some 
shape, though their claim to be 
artists is very doubtful ; they num- 
ber 167,000. Of actors, jugglers, 
and acrobats there are 38,600, in- 
cluding 75 jesters and 29 mimics, 
221 wrestlers, 15 buffoons, 15 monkey 
dancers, and upwards of 1,000 snake 
charmers. The bards number 4,400, 
chiefly in the North-West Provinces 
and the Punjab. — Academy, 

The first Chinaman of learn- 
ing in Europe. — A news letter 
from London, dated July 19th, 1687, 
among some seventeenth century 
documents acquired lately by the 
MS. department of the British 
Museum, contains the following ac- 
count of a remarkable visitor to our 
island at that time : — 

** I have been somewhat busy in 
showiog the civilities of the court, 
city, and country to a Chinese lately 
come over, who is the first man of 
learning of that country that ever 
was known to have come into Eu- 
rope. His Majesty was pleased to 
be very civil to him himself, and did 
not only give me his royal example, 
but did lay his commands on me to 
do BO, and do all the friendly ofiBces 
I could, by letting him see what was 
most proper to satisfy his curiosity 
by. He came out of China about 
six years ago in the company of some 
of the missionary Jesuits, and stayed 
four of them in Italy, the other two 
in France and Flanders." 

Papuan Bows and Poisoned 
Arrows. — The warlike habits of the 
Papuans and their implements of 



warfare are described in a private 
letter recently addressed to Dr. 
Hooker. The writer says that no 
man leaves his dwelling, for his bit of 
cultivation even, without his power- 
ful bamboo bow and a few deadly 
poisoned arrows. These poisoned 
arrows are only a few amongst a 
number not poisoned, the former 
being distinguished by elaborate 
carving and painting, probably to 
prevent accident amongst them- 
selves. They are each pointed and 
barbed with human bone brought to 
almost needle-like sharpness, most 
carefully and neatly finished ; they 
are poisoned by plunging in a hu- 
man corpse for severu days. Poor 
Commodore Goodenough and his 
men suffered from arrows so poison- 
ed. It is a sort of blood-poisooing 
that, like other kinds of inoculation, 
does not develop itself for several 
days, the slightest scratch being 
sufficient to* render almost inevitable 
a horrible death. The symptoms 
are accompanied by violent spasms 
like tetanus, with consciousness to 
the last. —Nature, 

Certified Mediums.— Not to 
be behind more mundane person- 
ages, the supposititious spirits which 
are so successfully befooling weak- 
nunded mortals have deemed it ne- 
cessary to issue diplomas for the dis- 
tinguishing, in the interests of the 
human race, true from false medi- 
ums. But here is a difficulty : the 
spirits undertake to guarantee the 
mediums, but who will guarantee 
the spirits ? We do not know whether 
any English mediums have as yet 
been honoured by diplomas. Our 
information is from Russian sources, 
and specially relates to a certain 
Kussian medium, M. Sidoroff, who 
died not long ago. Among his pa- 
pers his executors found the diploma 
of which the following is a transla- 
tion : — ** Re-incarnation and evoc* 
tion of spirits ; No. 11.— Continui'' 
of life from age to age and world 
world. — Diploma: The Legion 
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Spirits. rccogDising your ardent and 
uiiliinitc<l zenl for the ncicnce which 
reveals the mysteries of the super- 
natural i>(>wer of spirits, consecrate 
you a ine<Uum, in order that you 
niriy Serve as a link of uniou l>e- 
tween the material worhl and the 
ininiaterial worhl, and may transmit 
to the profaue, manifestations from 
the spirit worhl. In token whereof 
the present diploma is conferred 
upon you. — Paris, Jan. 1, 1876. — j 
Ivcnard, (!reat Pontiff: (Jizo, Secre- i 
tixry. — Conferred ^pon Apollon Si- 
dorolT.'* }[ow it comes to pass that i 
a Paris mediumiatio circle should 
have been inspired to constitute it- 
self a university for the issuing of 
spiritual iliplomas will be no mys- 
tery to those who are familiar with 
the progress of mystical studies and 
speculation in France of late years. 
— The Lancet. 

CalifornianLegends.— In Cen- 
tral California the story is that in the 
beginning the world was dark, so 
that men and beasts and birds were 
always stumbling and dashing a- 
gainst one another. The hawk hap- 
pening to Hy in the face of the coy- 
ote (prairie wolf), they mutually 
apologised, and set to improve 
things. The coyote made balls of 
reeds and gave them with some 
pieces of flint to the hawk, who flew 
up into the sky with them and set 
them alight. The sun-ball still 
glows red and fierce, but the moon- 
ball was damp, and^as always burnt 
in a feeble, uncertain way. The 
Southern Californians, on the other 
hand, believe that the sun and moon 
were the first man and woman ; 
women, descendants of the moon, 
are fair but fickle, for as she changes 
80 they all change, say these savage 
philosophers. 

All from one Source. — He who 

carefully examines the myths and 

languages of the aboriginal nations 

inhabiting the Pacific States, cannot 

/aiJ to be impressed with the simi- 

Jarlty between them and the beliefs 



and tongaes of mankind elsewhere. 
Here is the same insatiate thirst to 
know the unknowable, here are the 
same audacious attempts to tear 
asunder the veil, the same fashioning 
and peopling of worlds, laying ouc 
and circumscribing of celestial re- 
gions, and setting up spiritually and 
materially of creators, everywhere 
manifest. Here is apparent what 
would seem to be the same inherent 
necessity for worship, for propitia- 
tion, for purification, for atonement 
and sacrifice, with all the symbols of 
natural and artificial religion. In 
their speech the same grammatical 
constructions are seen, -uith the 
usual variations in form and scope, 
poverty and richness, which are 
found in nations, rude or cultivated, 
everywhere. Little as we know of 
the beginning or end of things, we 
can but feel, as fresh facts are 
brought to light, and new compari- 
sons are made between the races and 
ages of the earth, that humanity, of 
whatever origin it may be, or how- 
ever circumstanced, is formed on one 
model, and unfolds under the influ- 
ence of one inspiration. 

The Irish in Great Britain. — 
There are no less than 9*46 of the 
population of the principal towns vof 
Scotland, 2*80 per cent, of that of 
London, and 4*03 per cent, of that 
of sixty other towns, consisting of 
natives of the Green Isle ; and if 
to these were added the children of 
Irish parentage born in these king- 
doms, and consequently figuring m 
the Census returns as natives of 
Great Britain, their numbers would 
at least be trebled. — Geographical 
Magazine. 

A Missing Link. — What is 
called a singular "phenomenon" is 
noticed by the Philadelphia Ledger^ 
and is creating quite a ** sensation " 
a few miles from Erie, Pennsylvania, 
in the shape of a mouse-catching 
infant, surpassing in expertness the 
most agile cat in the country. This 
extraordmaxy c\i\\.d va % \\\.>i\a ^^ 
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about a twelvemonth old, who, the 
moment she awakens from her slum- 
bers, crawls out of her crib to the 
old kitchen fireplace, which is in- 
fested with a species of small house 
mice, and over a hole in the corner 
baby crouches with her eyes like 
those of a cat intently fixed on the 
orifice. She sometimes occupies this 
position for an hour without moving 
till a mouse makes its appearance, 
when, with a sudden pounce, baby 
seizes her victim by the neck. As 
soon as the prize is secured she seems 
to be electrified with joy, and trem- 
bles from head to foot, uttering a 
kind of wild murmur or growl re- 
sembling the half suppressed snarl of 
a wild cat. The mouse, when once 
out of its hole, seems magnetised, 
and makes no attempt to escape. If 
any one attempts to take the mouse 
a way from the baby, or even ap- 
proaches her with this object, she at 
once conceals her prize by placing it 
in her mouth. The charm of in- 
fancy would be greatly enhanced if 
all babies would make themselves as 
useful as this sweet Pennsylvanian 
child. — Pall Mali Gazette. 

Curiosities of Human Auto- 
matism. — Dr. Carpenter, at the 
London' Institution, delivered two 
lectures during the winter, on * ' Hu- 
man Automatism." In his first 
lecture he illustrated reflex action, 
that unconscious repetition of an 
habitual process on the recurrence 
of the impressions which once caused 
the action to be consciously made. 
An impression is conveyed from the 
surface to the nervous centre, and 
thence without other intervention a 
message passes along the motor 
nerves and calls the muscles into 
contraction. 

He showed in his second lecture 
how respiration and aU but the be- 
ginning of taking food are as a rule 
unconsciously performed, but, never- 
theless, are more or less under the 
control of the will when it wills to 
direct them. The mind he likened 



to a rider, which guides but does not 
supply the motor force of the body 
bestridden ; and he quoted Xavier 
de Maistre's division of a man into 
animal (bite) and soul {dme) — a dis- 
tinction which, it may be remem- 
bered, has been felicitously adopted 
by Mr. Tennyson in his well-known 
line about the brute's soul within 
the man's. 

Dr. Carpenter continued that a 
child digging up the common centi- 
pede in a garden finds its bo<ly, 
divided by the spade, still moving 
in both morsels. Instead of the 
vertebral continuity of man, a dia- 
gram of the centipede shows many 
little knots, or ganglia, each of 
which is a nerve centre. Each may 
thus become a centre of activity, 
and the creature may be split up 
into as many moving morsels as it 
has ganglia. There is no reason to 
believe that when the head is off", 
the other morsels have sensation, 
but they continue to move by reflex 
or unconscious action. The mantis, 
which from its suppliant arms has 
gained the epithets of relirjiosa, pric- 
dieUy and a corresponding name in 
Arabic, holds out these limbs till it 
clutches the insect which is its prey. 
Cut off" the body below tlie arms, it 
still clutches its food ])y reflex 
action, though there is uo rcasou to 
believe it has any feeling whatever. 
Touch the lower i)art of the divided 
body it flutters violently, although 
we have every reason to believe, 
from the analogy of ourselves, that 
when the head is oIF there is uo 
sense left. A man falls from a mast 
and injures his back. He is brought 
into hospital with complete paralysis 
of the lower limbs. He cannot move 
them by any effort of the will. 
Tickle the soles of his feet, he will 
draw them up violently, but know 
nothing about it. There is every 
reason to think the spiual maxxo^ 
may act in almost auy W\>\\.\x^iaft^^ 
without any consciouane^a^ ^\i^\.«s^x . 
A man waa recently \iTo\x^\» *\cA»<^ 
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a London hospital for apoplexy, 
and died in thirty-six hours, with- 
out any sign of returning conscious- 
ness ; but^during the whole of that 
time he was continually carrying 
his hand towards his moustache ana 
giving it a pull and a twirl. It was 
found on inquiry that ho was a 
retired military man, who took a 

Eride in his moustache, and was often 
tughed at for his hai)it of twirling 
it. He usually did so unconsciously, 
and the action continued when only 
those portions of the spinal cord re- 
mained in activity which are in 
action during a profound sleep. 

The movements of a frog are 
almost entirely of this reflex charac- 
ter, and though his brain {cercbmm) 
be taken out, if the cerebellum be 
left, he will climb up and over the 
ridge of your hand to avoid falling 
ofif, if you place him iu the hand and 
begin to incline it. It has occurred 
to most on going up to dress for 
an evening party, to take off the 
watch and wind it up as if they 
were going to bed. A friend of the 
lecturer's actually got into bed under 
such circumstances, and a young 
man who went up to dress had been 
known to kneel down and say his 

Erayers. We travel a known road 
ke a well-trained horse, and in 
these latter cases high faculties are 
employed, for you must see your 
watch to insert the key. 

The closing of the eyes upon the 
flash of light is a well-known in- 
stance of unconscious action. Sir 
Benjamin Brodie, after an explosion 
of chemicals held iu his hand at 
Oxford, thought he had lost his 
eyesight for ever, but he found that 
he had immediately, and without 
knowing it, closed the lids, which 
were sown with fragments of glass, 
while the eyes were safe. We know 
that the cerebrum furnishes the in- 
strumental mechanism for our 
mental operations. 

There are trains of thought which 
induce others in a manner perfectly 



involuntary; but what we can do 
is to encourage trains of thought 
which we desire to keep up, and to 
repress their opposites. The pro- 
cess by which we do this is exactly 
the same process by \vhich, for in- 
stance, we try to provoke or repress 
a cough. The cough is entirely au- 
tomatic, but we can play downwards 
from the cerebrum and replace the 
mere tickling in the throat whidi 
usually calls forth a cough. The 
mind wills the result though it does 
not will the separate muscmar move- 
ments. If you will to look fixedly 
at a clock, and, at the same time, 
to move your head from side to 
side, the eyes roll of themselves as 
you move your head. In each case 
we have to train our automaton. 
To play the fiddle a man most edu- 
cate his biie, and to do mental work 
a man must prepare his cerebrum. 

That is why far more importance 
is rightly attached to disciplining 
the mind than to learning particular 
things, though, of course, there are 
useful and useless knowledge. We 
should naturally wish our children's 
education to be directed to profitable 
things, but the question is whether 
there may not be things that will 
never be of direct use in after life, 
but which are invaluable as training. 
The foundation of all the power of 
using the brain is the capacity to 
fix the attention, the power of keep- 
ing the mind devoted to one par- 
ticular set of sequences of thought. 
We will to keep our attention fixed, 
and the will has a positive and direct 
power of fixing attention upon one 
thing in exclusion of another. 

Dr. Carpenter here pointed out 
what he called a fundamental dis- 
tinction between himself and those 
whom he descriljed as the automa- 
tists. They, he said, think that the 
strongest impression prevails, but 
he holds that the will makes the 
struggle ; else why is one so ex- 
hausted by overcoming distractions ? 
Passing to that which he long ago 



i 



THE HUMAN RACE. 



15 



described as ** nnconscious cerebra- 
tion," approaching it from the phy- 
siological point of view, which Sir 
William Hamilton, as he afterwards 
discovered, has called it ** latent 
thought" — Dr. Carpenter recalled 
the cases in which a man tries to 
remember a fact. He selects from 
among the ideas which present 
themselves automatically the one 
that he wiU follow out. But sup- 
posing the fact does not turn up, 
then we have a curious instance of 
automatism. When once you have 
impressed upon your mind that 
there is something you want to get 
hold of, and have been puzzling over 
it for hours, your best plan is to 
leave the mind to itself, to put the 
reins upon the horse's back, and the 
lost idea will present itself without 
your being able to explain how. A 
student at Leyden (the Rev. John 
de Liefde, a Dutch clergyman in 
London, told the story) worked at 
night a mathematical problem he 
had been puzzling over for days. 
He slept in the same room as Mr. 
de Liefde, and in the morning was 
wholly unaware that he had got out 
of bed in sight of his room-com- 
panion and worked the problem, 
and that by a shorter method than 
he had tried before. 

The mind worked along traces 
previously established, and no doubt 
the wonderful J feats of the calcu- 
lating boys were performed by an 
analagous process ; by direct intui- 
tion rather than ordinary calculation. 
We might apply this to the direc- 
tion of our mental course. We see 
this habit of fixed attention which 
is in the most remarkable degree 
the result of training ; and we may 
begin even in the second or third 
year to encourage a child to keep its 
attention fixed for a short time while 
some explanation is being given. 
Later it becomes unnecessary to so- 
licit this attention ; but the greater 
the power of fixing the mind, the 
greater the power of self-control. 



Self-control is the fixation of the 
attention upon one set of motives to 
the exclusion of another set. In all 
cases the stronger motive prepon- 
derates, but we make for ourselves 
the strength of our motives by the de- 
gree in which we fix our attention 
upon one motive rather than another. 
When we want to withdraw our 
minds from some feeling we ought 
not to entertain, we should not say, 
'* I must not think of this," for 
then our attention will certainly be 
directed to it, but "I will not 
think of that." We ought to turn 
our minds upon something that is 
attractive and worthy, and, by the 
fixation of the attention upon that, 
to strengthen its attraction for us, 
and proportionately weaken the at- 
tractiveness of the other. How the 
will dominates the cerebrum he 
could not tell, but we have daily 
experience that it does, and our 
own experience and our own 
thoughts and feelings are far the 
most certain of all experience. The 
knowledge that we have the power 
of self-direction is the fundamental 
fact in our whole nature. " I am," 
** I ought," "lean," "I will," are 
the four words which man can say, 
and the saying of which divides him 
from the lower animals ; for though 
a dog has a sense of duty, it is 
only the sense of doing what his 
master likes. We men reach the 
higher aspect of moral right and 
wrong. **I can" implies **I can 
do as I ought." Therefore, although 
he went entirely with his friends in 
asserting the automatism of the 
animal and mental mechanism of 
man, he held that was not all. The 
state of sleep and somnambulism, 
all the curious induced states of 
somnambulism, are so coni[)letely 
divided from the state of the man 
who has his mind "well in hand," as 
it may be said, that he could not see 
how it was possible to deny tlio 
fact that we have a controlling and 
directing will. 
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How the Vulture is bald. — 
In the Isthmus of Panama, the Gal- 
Unazoy a black vulture, is a very 
familiar object. You see it every- 
M-herc, ixirclictl on the houses aud 
MuUs, or walking about in the streets 
aud over heaps of refuse. It renders 
great service in cleaning the streets, 
removing carrion, &c., aud there is 
no need of any law to protect it. 
The Cialliuazo is of a uniform black, 
but its head and neck are entirely 
dcvoi<l of feathers. The iuhabitants 
of Panama have a reason to give for 
this baldness. At one time, they 
say, the gallinazo had fcatliers on 
its head. After the deluge Noah, 
on o])ening the door of the ark, 
thought it well to give a word of 
advice to the released animals. * * My 
children," said he, **when you see 
a man coming towards j'ou, and 
stooping down, go away from him ; 
he is getting a stone to throw at 
you ! " ** Very good," exclaimed 
the gallinazo, ** but what if he have 
one already in his pocket ? " Noah 
was somewhat taken aback at the 
reply, and decided that in future 
the gallinazo should l)e born bald, in 
token of its remarkable sagacity ! — 
Ll'h Mondi's. 

Spare the Toad. --The toad, 
almost universally despised and uj^- 
braided for his ugliness, is yet a 
useful, good-natured, quiet fellow, 
who recognises his friends, and those 
who are kind to him. We have 
some half-dozen of them in our small 
garden, and anong them one old 
patriarch, who, when we are digging 
or hoeing, will sit winking and 
blinking-at us with his pretty eyes, 
and often compel us to lift or drive 
izzzzz aside to get him out of harm's 
»»/; I^ will stay by ua for houre, 



evidently feeling that he need fear 
no hurt. Like tiie sparrow, the toad 
has been considered a nuisance, and, 
in some sections, has been extermi- 
nated ; but the extenuinators have 
' only been too glad afterwards to get 
j him back by the expenditure of large 
I sums of money. So useful are toads 
in gardens that they are sold in 
France b^ the dozen for the purpose 
of stocking gardens to free them 
from many injurious insects. The 
toad lives almost entirely on winged 
insects, and never does harm to the 
plant. — A merica n Oa rden. 

Sea-birds in France. — The 
causes of disappearance of sea-fowl 
from the French coasts have been 
inquired into by M. Gonezel, of 
Nantes. The shooting of sea-fowl 
is permitted all the year round, and 
no attention is given to destroying 
the birds which prey on them; 
moreover the fishermen collect large 
quantities of eggs in the hatching 
season, to make omebttes. The 
sea-fowl acts, however, beneficially 
by feeding on the d6bris of fishes 
thrown upon the shore, and which 
woiUd otherwise, in time, become 
centres of infection. Its presence 
warns the navigator of the neai'ness 
of land, and the presence of rocks 
not indicated by lighthouses, also 
of bad weather. It reveals to the 
iishcrmau the banks where fish are 
to be had, and particular kinds of 
fowl annoiince particular kinds of 
fish. It is a mistake, then, M. 
Gonezel thinks, to class gulls, and 
the greater number of palmipedes 
among injurious animals. 

Wild Beasts in India.—Tlie 
destruction of human hfe by wild 
animals in the Indian Central Pro- 
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In six months 617 persons lost tbeir 
lives, and 3,536 head of cattle were 
destroyed. During 1875, 198 tigers, 
635 leopards and panthers, and 886 
other wild beasts were killed in the 
Central Provinces, at a cost to the 
Government of over 1,350/. 

Tree Frog's Eggs. — Professor 
Peters has lately described the mode 
of deposit of its eggs employed by a 
species .of tree frog (polypedates) 
from tropical Western Africa. This 
species deposits its eggs, as is usual 
among batrachians, m a mass of 
albuminous jelly; but instead of 
placing this in the water, it attaches 
it to the leaves of trees which border 
the shore and overhang a water hole 
or pond. Here the albumen speedily 
dries, forming a homy or glazed 
coating of the leaf, enclosing the 
unimpregnated eggs in a strong en- 
velope. Upon the advent of the 
rainy season, the albumen is softened, 
and with the eggs is washed into 
the pool below, now tilled with 
water. Here the male frog finds the 
masses, and occupies himself with 
their impregnation. 

A wise old Baboon.— A 
French correspondent of LesMondts 
relates the following curious inci- 
dent. The cofifee plantations of the 
Transvaal Republic are much ex- 
posed to the ravages of large cyno- 
cephalic apes, and a guard has to be 
kept in order not to lose, through 
these animals, the fruits of long 
labour. Among the cofifee trees 
grows a shrub, the fruits of which 
are borne very close to the trunk. 
A -species of wasp had chosen 
several of these shrubs to attach 
their, nests to, and the baboons had 
often been observed casting envious 
fflances towards the fruit, but not 
daring to touch it. One fine morn- 
ing the planter heard terrible cries, 
and, with a good opera-glass, he 
witnessed the following scene : A 
venerable baboon^ chief of the band, 
was "Iskywghold of young apes and 
pitching them into the ahvub, and 



he was doing this again and again, 
spite of the most piteous cries and 
groans. The shock brought down 
the nests of the wasps, which at- 
tacked the poor victims in swarms, 
and during this time the old wretch 
proceeded quietly to feed on the 
fruits, deigning occasionally to throw 
the remains to some females and 
young ones a little way oif. 

Ostrich appetites and Os- 
striches' nests. — The domestica- 
tion of ostriches in Cape Colony — 
now successfully carried out— has 
enabled many curious facts to be 
ascertained. One is that the ostrich 
subsists exclusively ou grain and 
herbs. It swallows occasionally 
pieces of metal and stones, and it 
is this habit which has given the 
bird the reputation of voracity, and 
of even being carnivorous, which is 
not true. It is also well known, of 
course, that the ostrich forms for 
itself a nest like other birds, in 
which it lays its eggs, sits on them, 
and does not leave them to the sun 
to hatch, as had been supposed by 
the older naturalists. 

Threads from Spiders' 
webs. — Cobwebs have been applied 
to various uses. The delicate cross 
hairs in the telescopes of surveying 
instruments are fine webs takcu 
from spiders of species that are 
specially selected for their produc- 
tion of an excellent quality of this 
material. The spider, when caught, 
is made to spin his thread by toss- 
ing him from hand to hand, in case 
he is indisposed to furnish the 
article. The end is attached to a 
piece of wire, which is doubled into 
two parallel lengths, the distance 
apart exceeding a little the diameter 
of the instrument. As the spider 
hangs and descends from this, the 
web is wound .upon it by turning 
the wire round. The coila 3*.x^ W\e.\i. 
gummed to the "wire s^u^ Yfi^\» ^orc 
use as required. A3oow.\> a. Qi^xA.>ox^ 
ago, Boa of Lancuedoc a\xGC«ife^«v^ S». 

making a pair of gVovea a^i^ »• ^^^ 

o 
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of stocklDgs from the thread of a 
spider. They were very strong, and 
of a beautiful grey colour. Other 
attempts of the same kind have 
been made ; but Reaumur has stated 
that the web of the spider was not 
equal to that of the silkworm either 
in strength or lustre. The cocoons 
of the latter weigh from three to 
four grains, so that 2,304 worms 
produce a pound of silk ; but the 
Dags of the spider, when cleaned, 
do not weigh aoove the third part of 
a grain. 

What is Honey P— -Dr. Reiche- 
neau has been engaged in an inquiry 
as to whether honey and other in- 
dustrial products of the bees are 
obtained directly from the food of 
the insects, or are products elabo- 
rated by the organism. Ho has not 
completed his researches, but, as of 
three albuminoid, nitrogenous sub- 
stances found in the honey, one, 
coagulable by heat, does not occur 
in the juice of the flowers, he infers 
that it is a true secretion by the 
bee, whicli becomes mixed with the 
nectar. Honey is, therefore, strictly 
a nitrogenous body, and not simply 
a carbo-hydrate. In purified bees- 
wax nitrogen was found to the ex- 
tent of 0'597 per cent. 

Horses' Brains. — On the sub- 
ject of horses Mr. Buckland has made 
some interesting observations. They 
hate solitude, and are made savage 
by being kept alone. Goats ought 
always to be kept in stables, because 
they will face fire, and horses will 
follow them out, though they 
will not go by themselves. The 
larger-brained horses are the clever- 
est. In the 2nd Life Guards the 
horses with broad foreheads learned 
their drill more quickly than the 
others. A gentleman at Mr. Buck- 
land's instigation measured the 
heads of all his hunters, and found 
that their intelligence and good 
sense was in proportion to the width 
of their foreheads. 

Eating Kangaroos. ~In the 



Jardin d'Acdimatation, Bois de 
Boulogne, Paris, are -some hundreds 
of kan^roos, recently arrived from 
Austnma. The kangaroo has been 
introduced into sev^al estates in 
France, and is now hunted in that 
country like other game. The flesh 
is sold in the market, and is thought 
a «:^t dainty. 

Xiife in Ocean Depths. — ^Mr. 
J. Gwyn JeflFreys, F.R.S., at the 
meeting at Glasgow of the British 
Association, gave an account of the 
biological results of the voyage 
of the Valorous to Disco Island 
in 1875. He urged the import- 
ance of repeated expeditions of this 
kind. A century of hard work 
would not sufiSce to collect all the 
information that was needed. Hither- 
to naturalists had only scraped the 
bottom of a few acres out of the 
many millions of square miles of the 
ocean. The British nation had 
hitherto done very little for subma- 
rine discovery in proportion to tiie 
poorer countries of Scandinavia, 
which had sent out expedition after 
expedition, yielding the most vala- 
able results to science. An important 
result of Mr. Jefireys' experience was 
the bringing up of large and faoxM 
stones, some very sharp, from the 
sea-bottom, at great depths. He 
thought tele^aphic engineers had 
not taken this sufficiently into ac- 
count in the construction of cables, 
having proceeded as if they had 
only to deal with an entirely soft 
bottom. The number of species of 
mollusca obtained by the Valorous 
was 183, of which forty were new 
to science. His opinion, derived 
from personal knowledge of the 
American, as well as of the Euro- 
pean fauna, was, that the submarine 
fauna of Davis' Straits was pre- 
dominantly European, although a 
number of American forms were 
found with them. An interesting 
feature was the discovery of a num- 
ber of species previously only known 
in a fossil stote in Tertiary rocks 
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far cUstant, as in the Mediterranean ; 
other species were remarkable be- 
cause it was now for the first time 
shown what an enormous range in 
space and latitude they had, some- 
times at least 1,200 miles. 

Cobra Poison. — Cobra poison 
has been analysed by a member of 
the Calcutta Presidency College, and 
has been found to bear a close re- 
semblance in its (chemical consti- 
.tuents to albumen, the innocent 
substance which forms the white of 
an egg. *' It is more than possible," 
says the analyist, *Hhat the poison 
is a mixture of albuminous princi- 
ples with some specific poison. — 
Graphic. 

A Use for Carrier Pigeons. — 
Mr. Tegetmeier, in a lecture at the 
Zoological Gardens on the ** Carrier 
Pigeon," strongly urged the expe- 
diency of keeping carriers on board 
the l^htships all along the coasts, 
and showed, by means of a map and 
diagram, that every soul on board 
the :Deut8cJiland might have been 
saved had the crew of the lightship 
only had a carrier-pigeon, under 
whose wing news of the ship's 
perilous position might have been 
sent into Harwich. 

Birds for New Zealand.— Mr. 
Frank Buckland, the naturalist, says 
that, of nine kinds of British birds 
sent out to Kew Zealand, the hedge- 
sparrows did the worst on the 
voyage, only 11 being landed alive 
out of 140. Of the starlings only 33 
out of 100 reached the land of exile. 
But most of the others stood ^the 
vojragewelL Of the partridges about 
three-fourths lived ; of the black- 
birds and thrushes, 190 out of 200 ; 
of the linnets, 95 out of 100 ; while, 
out of 180 yellowhammers, 110 gold- 
finches, and 120 redpoles, not one 
was lost. 

An Unexpected Passenger. 
—Mr. Frank A. Nash gives the fol- 
lowing account of an interesting 
event which occurred at the London 
Bocks in the beginning of June, 



being the capture of a large boa 
constrictor, on board the ship Sur- 
prisCy just arrived from Port Natal, 
laden with wool and hides : — 

It appears that while at the port 
she went within the bar to load, 
being a small vessel, and conse- 
quently was close to the bush. One 
evening* after her cargo had been 
shipped, while the crew were having 
a little j ollification among themselves, 
one of the sailors, who happened to 
possess a concertina, was playing 
various tunes for the amusement of 
his companions. It is supposed that 
the music attracted the **boa" on 
board, and being disturbed it must 
have found its way into the hold, as 
the hatches were off at the time, 
and concealed itself among the carffo, 
as it was not discovered till the 
ship was well on her voyage home. 
When she arrived in dock the ques- 
tion arose as to how it was to be 
captured, but, with the assistance 
of Mr. Jamrach, this was successfully 
accomplished. The reptile is about 
eight or nine feet in length, and as 
thick as the calf of a man's leg. It 
had existed during the voyage on 
rats and other vermin, with which 
the vessel swarmed while at Port 
Natal, and now there is not a rat to 
be seen in any part of the vessel, so 
that in future it may be thought 
desirable to ship a boa constrictor 
instead of other animals to catch 
rats and such small deer. 

Making Pigs Move On.— Pigs 
are not of an accommodating dispo- 
sition, and where a waggon-load of 
them have to begot out over a narrow 
gangway, the first ones that start on 
the plank are apt to decline to pro- 
ceed further, and so block the egress 
of the rest. This will often long 
delay a cattle train, and occasion a 
vast amount of beating as well as 
bad language. The cattle -yard men 
at West Albany, New York (accord- 
ing to the Scientific American), 
remedy the evil by a ^im^le wid. 
somewhat comica\ d.eV\Q^, ^t^txsy^ 
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tlio ** hog-bouncer." One end of 
the gangway plank is brought to a 
firm support ; then under tne other 
end two double car springs are at- 
tached. A powerful lever and a 
spring catch complete the device. 
Before the waggon 'door is opened, 
the platform is carried down so as 
to compress ,the springs of the 
lover, and the catch is hooked. The 
hogs are then, alio wed to pass along 
the platform, and so long as they 
move on properly, the plauk is un- 
disturbed ; but as soon as a crowd 
congregates, and vociferously object 
to going further, tl^e catch is sprung. 
One. end of the platform flies about 
three feet upwards, and the result 
is a .shower, of living porkers shot 
over the heads and upon the soft 
bodies of the drove. They are sel- 
dom injured, but vastly astonished, 
and it is needless to add that the 
blockade is at once dispelled.'. The 
drovers find this device, ridiculous 
as it appears, very useful in saving 
time and trouble. 

What Dogs are Good For. — 
It is ■ a fact, perhaps not generally 
known, that there is a firm doing 
business in San Francisco who pur- 
chase the thousands of dogs slaugh- 
tered by the poundmaster of that 
city, or that may have been other- 
wise killed, !^ for which they pay 
forty cents eaph! ! The , carcases are 
conveyed to their mapuf^rctory at 
South San Francisco,- wiere the 
skins are removed aiid . sold to the 
tanneries, the hair taken, of. and 
resold to plasterers, the liicie. tanned, 
made into gloves, .and sold in the 
market. The denuded carcase is 
then thrown into a huge cauldron 
and boiled until the bones are easily 
separated from the flesh, when they 
are removed and sold to the sugar 
refineries, where they are ground to 
a fine powder and used to clarify 
sugar. The oil that rises to the 
surface of the boiling mass is 
Bkimmed off and manufactured into 
cod-liver oil, and the remainder is 



used for the purpose of fattening 
hogs. 

A Use for liocusts. — A means 
of utilising these insects has been 
devised by a French physician, Dr. 
Morvan, of Douarnez, Finist^re, and 
consists in preparing them in dif- 
ferent ways as bait for fish. In 
America, where swarms of grass- 
hoppers often do serious mischief, 
devastating large tracts of country, 
traps have Deen devised for catching 
these insects ; but, except in a few 
instances, where they have been 
used for manure, they have not been 
made to serve any useful purpose. 
Dr. ^Morvan dries the locusts in the 
sun, presses them into barrels, and 
subsequently smashes them into a 
paste, which is made into small balls 
and thrown into the sea duHng fish- 
ing operations. Another metihod is 
to boil the locusts before makinff 
them into a paste. This bait is oi 
an oily nature, and is said to be 
eagerly devoured by the sardine or 
pilchard. Large quantities of cod's 
roe are used on the coasts of Brit- 
tany in the prosecution of this fish- 
ery, but the increasing high price 
of this bait has lately been a serious 
addition to the expenses of the 
fishermen, who have eagerly availed 
themselves of the novcd substitute. 
Bait is not generally used in the 
English pilchard or sardine fishery, 
different modes of fishing being 
adopted to those employed in 
France ; but in those instances 
where cod's roe has been tried it 
has been found to attract large 
numbers of fish. The increaseii 
demand for, pilchards which the 
operations, of the Cornish Sardine 
Conapany of Falmouth are likely 1» 
create, for the purpose of preserving 
the fish in oil, in the manner which 
has found so 'much favour, will pro- 
bably, lead to the more extended 
use. of. bait,' .and locusts or grass- 
hoppers . jviU^j no^" doubt conie into 
requisition in jComwallj-ras well as 
in, "Francei ^ TW ex^tVisi^iiW ^ITkt* 
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Morvan were considered so import- 
ant by the French Government that 
a hundred barrels of locusts were 
supplied by the Governor-General 
of Algeria, and transported to Brit- 
tany, to be tried on a larger scale, 
at the cost of the State. The results 
were so very satisfactory, that 
during the ensuing iishing season 
the locust bait is expected to be 
largely uaed.-^ Times. 

An Adder's Cunning. — A 
correspondent of the Milwaukee 
Sentinel states that, over thirty years 
ago, in Leeds, Greene county. New 
York, his attention was one day 
attracted by the plaintive cry of a 
cat. Looking into ; a garden, an 
adder was seen near the cat. The 
cat seemed to be completely para- 
lyzed by fear of the adder ; she 
kept up a plaintiff cry, as if in 
great distress, but did not take her 
eye off the serpent, or make any 
attempt to attack or escape. Soon 
the snake saw that human eyes were 
observing him, and he commenced 
to crawl slowly away. "I then," 
continues the writer of the narra- 
tive, "concluded to release the cat 
from its trouble. I took a garden 
rake and put it on the snake's back, 
and held it without hurting it. As 
soon as I had the snake fast in this 
position it raised its head, flattened 
it out, and blew, making a hissing 
noise, and something resembling 
breath or steam came from its mouth. 
When that was exhausted I removed 
the rake^ and the adder turned over 
on its baick, lying as if dead. With 
the rake I turned it over on its belly 
again, but it immediately turned on 
ite back. This was repeated several 
times. At last it was taken out of 
the garden, laid in the road, and we 
all retired to watch its movements. 
It commenced to raise and turn its 
head slowly (looking about the while) 
until entirely on its beUy, and 
started at full speed for a little pool 
of watar in the road, from which 
ff W99 ra^ed oat ^nd dispapcbed. " 



A Walkinc^ Fish..— A singular 
" walking-fish^ is found near Sher- 
man, Colerado, on the line of the 
Rocky Mountains, and 8,200 feet 
above the sea-level The fish is par- 
tially amphibious, and has four legs, 
which it uses when on land. In the 
water the legs double up, and a ring 
of fins round the neck stand out like 
a ruffle, and assist the fish to swim. 

Frogs in Sandstone. — At the 
Shieldmuir pit, near Motherwell, 
Airdrie, an extraordinary discovery, 
says the Scotsman^ has been made. 
The manager of the pit, while 
superintending the driving of a mine 
through sandstone, was surprised to 
find from thirty to forty live frogs 
issue from the centre of a mass of 
stone that had been dislodged. The 
level in which the frogs were found 
is three hundred and thirty feet 
under the surface, and the mass of 
stone was fully a hundred yards 
from the pit bottom. No fissure 
could be observed in the stone ; and 
all who were present are positive 
that the frogs came from a cavity in 
the centre oi the block. The frogs, 
apparently quite fresh after their 
imprisonment, at once made for a 
pool of water, in which element 
they were of course quite at home. 

The end of a Wild-beast 
Show. — A curious miniature mena- 
gerie was recently organised in Paris 
by an impecunious Pole. He ob- 
tained four docile cats and coloured 
them yellow, adding black stripes to 
complete the resemblance to tigers. 
A little boy of about eight years 
old, very small for his age, was 
passed of as a dwarf, and shut up 
in a large cage with the cats, which 
were announced as a very rare and 
minute species of tigers. Boy and 
cats were instructed in the usual 
tricks of the wild-beast tamer ; but 
one day the cats, infuriated by the 
chastisement tbey contViiw^^ x^- 
cei ved, set upon tlie uiiioTU\XLa.\>ft\>o^ ^ 
and lacerated bis iace a.^^ \va.^^^. 
Tlie boy tool^ reiuge m \,\xe ^\.x^«^^ 
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where he was protected by the 
neighbours, and toe menagerie pro- 
prietor at ODce decamped, leaving 
his property to the pubfic. 

Pigeons on the Wing.— Ex- 
periments made by MM. Laussedat 
and Gaston Tissandier have shown 
that a pigeon liberated from a 
balloon at a height of 7,000, 6,000, 
or 5,000 metres is paralyzed in Hight, 
and f^s like an inert mass : if let 
off successively at heights of 1,080, 
800, and 300 metres, it is precipi- 
tated towards the earth, describing 
long spirals. How then (asks M. de 
Roo, in ** Science pour Tons ") can it 
be maintained that the pigeon is 
cuided through space by the sight ? 
for, by a simple calculation, it ap- 
pears that a pigeon will have to 
rise — 

Metres. Kilom. 

785 to see a distance of 100 
3,143 „ „ „ 200 
7,076 „ „ „ 300 

12,586 „ „ „ • 400 

19,688 „ „ „ 500 

Now the pigeon which M. Cassiers 
transported from Chatelherault to 
Agen would have had to rise 7,000 
metres to see Chatelherault from 
Agen, and we know that in these 
high regions the pigeon has its 
faculties paralysed. Sight will not 
explain the pigeon's strange faculty 
of orientation ; and we must either 
credit it with some sense of which 
we have no idea, or seek the cause 
in certain atmospheric currents, per- 
haps in head currents, which pilot 
it towards its cote. The birds have 
probably an excessive atmospheric 
impressibility of which we have little 
idea ; they can probably distinguish 
that from the north comes cold, from 
the south heat, from the east dry- 
ness, from the west moisture. Bird- 
catchers say that their work is in 
vain when the wind blows from the 
north, for the birds then conceal 
themselves in the crops or in the 
woods. — Evglish Mechanic, 



How to deal with Poisonous 
Snakes. — The deadly effect of 
human saliva on poisonous snakes 
is positively asserted by a Georgia 
(U.S.A.) farmer, according to Sie 
New York Herald, As the farmer 
was in a field picking up some straw, 
a rattlesnake four feet long fell from 
the straw at his feet. He set his 
heel on the reptile's head, and spit 
into its mouth. In a few moments 
the snake became sick and power- 
less, and died in a quarter of an 
hour. Shortly after he caught an 
adder, and on following out his 
experiment, the creature died, whilst 
by merely wetting a stick with his 
lips, and drawing it across another 
adder's nose the same result ensued. 
On spitting into the mouth of a 
harmless snake, however, the crea- 
ture w^as uninjured. Anent snakes, 
a medical correspondent of the Times 
of India declares liquid potassse a 
sure cure for snakebite. He has 
tried it in several cases, and has 
never found it fail. | 

Common House-flies. — The 
familiar house-fly {miLsca domestica) 
is apt to be considered an unmiti- 
gated pest. It is, therefore, time to 
call attention to some recent investi- 
gations of a chemist which go to 
bear out the pious axiom that every- 
thing has its use. This observer, 
noticing the movement of flies after 
alighting, rubbing their hind feet 
together, their hind-feet and wings, 
and tlieir fore -feet, was led to explore 
into the cause, and he found that 
the fly's wings and legs, during his 
gyrations in the air, became coated 
with extremely minute animalculse, 
which he subsequently devours. 
These microscopic creatures are 
poisonous, and abound in impure 
air, so that flies perform a useful 
work in removing the seeds of dis- 
ease. Leanness in a fly is 2>rifnd 
facie evidence of pure air in the 
house, while corpulency indicates 
foulness and bad ventilation. If 
these observations are well-founded, 
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the housekeeper, instead of killing 
off the flies with poisonous prepara- 
tions, should make her premises as 
sweet and clean as possible, and 
then, having protected food with 
wire or other covers, leave the busy 
flies to act as airy scavengers. — 
Catholic Tirrvea. 

Two Rare Birds. — TheMuseum 
of tlie Jardin de Plantes, in Paris, 
has recently been enriched by two 
aquatic birds of a curious species, 
only met with in Virginia. They 
are specimens of ** Albatros latea." 
The plumage is canary yellow, and 
shines with dazzling brightness in 
the sun. The wings of the male 
bird measure 2 '80m. across; the 
female is smaller, and differs also 
from the male in the colour of the 
beak, having a black one, while he 
has a grey. They live exclusively 
on fish, but their voracity is so 
great that they do not hesitate to 
attack quadrupeds when in a fam- 
ished state. The greater part of the 
flue stuff, known as Virginia barege, 
is made from the down on the 
feathers of this bird. 

Reasons for Rotten Eggs. — 
Dr. U. Gayon has been following up 
the investigations of Pasteur, Donnd, 
and others, to determine the nature 
of the phenomena of putrefac- 
tion of eggs. Donne contends that 
eggs would keep good if not shaken, 
but if shaken they would always 
turn bad in less than a month. 
He also asserts that no matter 
how rotten an egg may be, no 
trace of any organisms will be 
found in it, either animal or vege- 
table. With regard to the latter 
assumption, several investigators 
declare it to be erroneous, and Dr. 
Gayon figures several organisms 
met with in decaying and rotten 
eggs. Accepting the presence 'of 
these organisms as proved, and the 
evidence is ^very convincing, the 
question arises, how did they get 
there ? It is generally supposed 
that the germs outer through the 



pores of the shell ; but Dr. Gayon 
is of opinion that the germs exist in 
the egg when it is laid. In examin- 
ing the oviduct and cloaca of several 
hens he found the same organisms, 
and it appears that they are more 
abundant in fertilized eggs than in 
sterile. It was also provedthat when 
an injection containing numerous 
Bacteria was used they were more 
numerous in the eggs that fol- 
lowed. The fact that the presence 
of various foreign bodies m eggs, 
such as portions of insects, small 
stones, seeds, &c., has been attested 
by numerous observers, favours this 
view. Dr. Gayon found germs of 
alcoholic yeast in the egg of a hen 
fed upon the refuse from a brewery. 
Further, Dr. Gayon aflSrms the 
statement that moulds are not the 
cause of putrefaction in eggs. A 
long series of experiments demon- 
strated that the act of moving or 
shaking an egg has little or nothing 
to do with causing its decay. It 
seems far more probable that it de- 
pends to a great extent upon the 
nature of the food taken by the hen. 
The Secret of Educating 
Fleas. — The editor of La Nature 
has been investigating fleas, with a 
view of discoveriug where, in those 
insects, resides the capability of 
being educated. His conclusion is 
radical ; he says they canuot be 
educated, and that all the tricks so 
ingeniously exhibited by self-styled 
trainers are merely caused by the 
natural efforts of the insect to 
escape. Any one can make them 
draw minute waggons or go through 
similar performances, if care be 
taken to secure them to their work so 
that they cannot jump. We learn, 
however, from t}iQ Scientific A mericati^ 
that a M. Bertoletto has visited Now 
York and exhibited wonderful suc- 
cess as a trainer. The flrst lesson, 
he says, is to put the insects in a 
small circular glass box, where, by 
jumping and knocking tlv^vc Vv^^"S& 
against the glaaa iox a 5^^ qx \,^o,>3w 
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idea is finally beaten into them that 
it is useless to jump, and that during 
the remainder of their natural lives 
(to wit, about eight months), they 
must be content to crawl. Having 
subdued the jumping, the instructor 
fastens a delicate pair of wire nip- 
pers to the middle part of the flea's 
boily, and to this a miniature vehicle, 
or other apparatus, may be attached. 
The fleas are allowed to feed twice a 
day on the instructor's arm. 

A Plea for the Humming 
Bird. — Land and Water publishes 
the following extract from a letter 
from a lady residing in Westmore- 
land, Jamaica, in depreciation of the 
cruel practice of destroying the 
humming-bird for the purpose of de- 
corating ladies' hats, as is at present 
the fashion : — *' We have two mag- 
nificent ceifas, or silk-cotton trees, 
not far from the house, on which 
there must be many millions of dark 
crimson and maize-coloured blos- 
soms, with a perfume very much 
like that of the Turk's-cap lily— 
rather too powerful for a bouquet, 
but when mingled with those of 
other trees by the breezes it is truly 
delicious. I see the humming-birds 
darting about the branches like 
sparks of emerald and crimson Are ; 
but, unfortunately, their number is 
being rapidly reduced by the woman- 
kind of England, who will decorate 
their silly heads with the lovely 
little bodies, which ought never to 
be seen except on the wing. Unfor- 
tunately, too, such is the course of 
fashion, the negro women here are 
adopting the same mode, and I fear 
there is not much doubt that the 
humming-bird will soon be extermi- 
nated. It is, indeed, a shame to 
destroy these little beauties in the 
ruthless manner they are being de- 
stroyed at the present time." 

The Colours of the Chame- 
leon. —The changes of colour in the 
chameleon have often excited curi- 
osity. The phenomenon has lately 
beeij carefully investigated by.M. 



Birt, who has discovered that the 
changes in question are due to co- 
loured corpuscles, which change 
their position, now going down un- 
der the (yellow) dermis, now spread- 
ing in superficial ramifications and 
giving a green or dark tint. ' With 
maximum excitation, and also in 
complete repose (of sleep, anaesthe- 
sia, or death) the corpuscles are con- 
cealed. There is a special set of 
nerves for either of the two move- 
ments. The one set corresponds in 
many respects to the nerves which 
constrict the blood-vessels ; the 
other set (which bring the corpus- 
cles to the surface), to those which 
dilate the vessels. Each cerebral 
hemisphere commands the colour 
nerves on both sides of the body, 
but it acts chiefly on the first-men- 
tioned set of nerves on its own side, 
and the second set on the other side. 
Bays of the blue violet part of the 
spectrum act directly on the corpus- 
cles, bringing them to the surface of 
the skin. 

The Attacks of Harvest 
BugfS.— On a recent visit to the 
South Downs a member of the En- 
tomological Society suffered much 
annoyance from the attacks of har- 
vest bugs, as many as eighty pus- 
tules appearing on each foot. Men- 
tioning this at a meeting of the so- 
ciety, several remedies were sug- 
gested, especially rubbing the af- 
fected parts with brandy and water ; 
but a Mr. Smith stated that on one 
occasion, when he was in the Isle of 
Wight and exposed to their attacks, 
he was effectually relieved from all 
annoyance by a dose of milk of sul- 
phur. 

Colours of Animals. — Despite 
the popular notion that the chame- 
leon and other animals c&n change 
their colour at will, Professor Gar- 
man says there is a want of scientific 
evidence in favour of the belief. 
Drawing up for consideration a sche- 
dule of animals in two groups of 
[ comparative brilliance ftn4 palenegg, 
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we find that light or darkness of 
habitat determines the colours as a 
whole. The amount of light in their 
surroundings is in inverse relation to 
the brilliance of colour. The dark 
colours are found in forests, and on 
dark soils ; the light colours on plains 
and snow. The bleaching process 
applies to the lower surface, to the 
ventral portions of animals by re- 
flection. In the water the same is 
true, the rivers with muddy bot- 
toms being peopled by dark forms ; 
the brilliant colours are found in hot 
and sunny waters or transparent 
lakes. This may be shown in a great 
variety of instances. 

A Snake Story. — A curious 
snake story is told by the New 
York HeraicL While out hunting, 
Mr. Richard Ives discovered a large 
cave in the side of a hill under a 
rock, and while opposite heard the 
squeaking of pigs inside. He step- 
ped close to the mouth of the cave to 
investigate the matter, and. to his 
horror, saw protruding the head of 
an immense rattlesnaKe with a pig 
in its mouth. The pig was about 
four months old and weighed about 
75 lbs. He summoned a number of 
his neighbours, with guns and pitch- 
forks, who built a large fire in the 
mouth of the cave in order to drive 
the snakes out. In about an hour 
they commenced pouring out over the 
burning coals. As they approached 
in sight the parties fired upon them 
from the top of the cliff. They 
continued to pour out until the sur- 
rounding woods for twenty yards 
square was literally covered with 
dead and live snakes. They killed 
310, but many made their escape. 
•The largest one killed (a male) was 
ten feet long, and measured around 
the body one and a half feet ; the 
next largest, a female, was seven feet 
long, and measured one foot around 
the body. The largest snakes were 
preserved in alcohol, and were to 
be exhibited publicly. The snake 
referred to liftd IIQ rattles. Tbe 



cave was literally filled with heads 
of sheep, pigs, &c.. which had been 
captured from the surrounding 
country. 

An niustrious Visitor. — A 
young living gorilla was landed on 
the 23rd June, at Liverpool, by the 
German African Society's expedi- 
tion, which arrived by the steam- 
ship Loanda, from the West Coast. 
The animal is a young male, in the 
most perfect health and condition, 
and measures nearly three feet in 
height. Only one other specimen 
has, it is stated, been brought alive 
to England. 

The Ways of Ants.— Sir John 
Lubbock has made some curious ex- 
periments on ants, and found them 
not so intelligent as is conmionly 
supposed. He placed a glass hive 
on a pole, and on the other side of 
the pole contrived a wooden prome- 
nade for the ants, with paper bridges 
from it placed at intervals, leading 
to three pieces of glass, on two of 
which there was no food, while the 
third contained a supply of food. Sir 
John Lubbock then tauglit two ants 
— artificially marked with a spot of 
colour, so as to be recognisable — 
their way to the food, guiding them 
over the right bridge. The crea- 
tures soon learnt their way, and 
were very diligent in fetching the 
food ; but of the other ants, which 
had not been taught the way, very 
few reached the food, most of them 
going over the wrong bridges, and 
not apparently getting set riglit by 
the two initiated ants. Sir John be- 
lieves that the ants do not hear any 
such vibrations as those to which the 
human ear is sensitive, but they turn 
away their antennoB from scented 
objects, and he ascribes such powers 
of guiding themselves as they have 
j in great measure to smell. As re- 
gards family affection or regard for 
their species, he finds the ants defi- 
cient. When they find a dead anl^, 
they usually pass by on the othr 
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cem for a drowned fellow-creature, 
but he was obliged to regard this 
as an individual peculiarity. 
Deep-sea Dredging. — Dr. W. 

B. Carpenter, at a meeting of the 
British Association, pointed out 
that, on the whole, the discoveries 
made in deep-sea bottoms had added 
few f oraminifera to those with which 
we were already acq^uainted, but, at 
the same time, specimens had been 
found which added to that small 
group which, instead of covering 
themselves with shells, made to 
themselves sand casings. These 
were generally chambered, some- 
times single, sometimes many in 
succession. 

In New Caledonia. — New 
Caledonia has been written about by 
M. Germain, who considers that that 
country could easily support many 
useful animals which do not exist 
there. By their introduction the 
country would be greatly bene- 
fited, while its importance would 
also be increased by additional 
facilities being given for utilising its 
indigenous produce. It is peculiarly 
rich in timber, which affords shelter 
to many kinds of useful birds. 

Animal Life in Japan.— Tlie 
August number of the Bulletin de la 
SocieU (TAcclimatation de Paris 
contains a very instructive paper, by 
Dr. Vidal, on the fauna and flora 
of Japan. The useful indigenous 
animals of that country are not so 
numerous as the geographical posi- 
tion of the islands would seem to 
indicate ; the principal are a small 
species of ox, goats, rabbits, and 
wild boars. Imported animals, such 
as sheep and pigs, are rare, the for- 
mer, indeed, not appearing to thrive 
in the climate, although they exist 
in considerate quantities on the 
opposite coasts of Northern China. 
A species of small black bear, and 
monkeys, are prized by the natives 
as articles of diet. Horses are 
abundant, though the ass and the 
mule are unknown in the country. 



Birds, both useful and ornamental, 
are very numerous, the principal 
being several varieties of duck and 
common "barn-door fowls," phea- 
sants, and quaik ; wild ^eese are 
abundant, but the domestic variety 
and the turkey are almost unknown. 
Of fish there is a plentiful supply, 
and the fisheries form one of the 
most important industries of the 
country. Salmon are very common 
and highly prized.— ^aiwre. 

Showers of Worms. — The 
Morgenhlad of Christiania states 
that a singular phenomenon was ob- 
served there after a recent violent 
storm. A number of worms were 
found crawling on the snow, and It 
was impossible to find the places 
from which they had issued, every- 
thing being frozen in the vicinity. 
Simuar circumstances were reported 
from several places of Norway. 

What is Coral P — The composi- 
tion of coral has been carefully in- 
vestigated by Professor Dana. Ordi- 
nary corals have a hardness a little 
above that of common limestone or 
marble, giving out a ringing sound 
when struck with a hammer. I'his 
may be owing, he considers, to the 
carbonate of lime being in the state 
of aragonite. It is a common mis- 
take to suppose that coral, when 
first taken from its watery bed, is 
soft, and hardens through exposure. 
The live coral may feel somewhat 
slimy in the fingers, but if the ani- 
mal matter be washed away it is 
found quite hard. Chemically, the 
chief constituent of all is carbonate 
of lime, in the proportion of 95 to 98 
parts in 100, with 1^ to 4 parts of 
organic matter, and some earthy in- 
gredients, such as phosphate of lime- 
with a trace of silica, amounting 
usually to less than 1 per cent. 
Forchhamraer found 2'1 per cent, 
of magnesia in GoraUium ruhrum^ 
and 6*36 in Isis hippuris. The 
source of these constituents are the 
sea water and the ordinary food of 
the polyps, the process of absorption, 
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assimilation, and secretion going on 
in them as in all animal organisa- 
tions. 

A Victim of a Panic. — Mr. 
Frank Buckland writes in Land and 
Water : — ** A few days since I was 
informed by letter that a wild animal 
was ranging the country at and about 
Hurstbourne-park and Whitchurch, 
Hampshire. My correspondent urged 
me to get Mr. Jamrach, the animal 
dealer, to send down his men to 
catch this mysterious wanderer. 
Eventually, I hear, quite a panic 
arose in the neighbourhood, and 
every sort of story was circulated of 
the ravages and dangers the country 
was exposed to. The people began 
to think that, besides their sheep 
and pigs, their children were in dan- 
ger. Some people said it was a gi- 
gantic black fox, others that it was 
a Canadian wolf. Then expeditions 
were organised to attack him, and 
the master of the hoimds (Colonel 
Nichols) was invited to hunt hinf 
with his pack, but he wisely de- 
clined. Ultimately this mysterious 
wild beast was chased for some miles 
by people on horseback, and shot at 
Wonston. They then carried the 
animal to Winchester, and exhibited 
him at 6d. a head in the market 
place, as testimony of the prowess of 
the hero who had shot it. On Satur< 
day morning I received a letter from 
my friend Captain Allen Young, of 
the Arctic ship Pandora. He tells 
me that the black wolf, or, the gi- 
gantic fox, is simply his poor tame 
^vourite Esquimaux dog, which he 
brought over in the Pandora from 
the Waigat Settlement, North Green- 
land. He was a * king dog, * and 
leader of a sledge team, and a most 
valuable and harmless animal. With 
five others of his breed he would do 
a journey of from 50 to 60 miles over 
the ice on the Greenland coasts with 
a loaded sledge, and without a rest, 
and would then, during the night, 
protect his master from the freezing 
blasts of the wind bv surrounding 



him in his sleep, and would be ever 
ready to raise the alarm of a passing 
bear or the coming storm. ITp to the 
time — a month ago — when he was 
either stolen or wandered from the 
Pandora, he was the pet of the ship, 
and would always street his master 
or any member of the crew with his 
paw whenever they approached him. 
There can be no mistake that Captain 
Allen Young's pet Esquimaux dog 
has met with a sad fate, as the cap- 
tain has got back his skin." 

The Dublin Lioness.— In the 
report of the council of the Dublin 
Zoological Gardens, the following 
account of the death of one of the 
lionesses is given : — 

** During the course of the year 
the gardens sustained a heavy loss 
in the death of the beautiful lioness, 
familiarly called * Old Girl ' by hex 
friends and admirers. She was born 
in the gardens, of South African -^ 
stock, on September 8th, 1859, and 
died on October 7th, 1875, after six 
weeks' prostration from chronic bron- 
chitis. During her long and honoured 
career, she presented the gardens 
with fifty-four cubs, of which she 
actually reared fifty, losing only 
four. This is a feat unprecedented 
in the history of menageries and 
gardens. She was a lioness of very 
high spirit, although very gentle, 
and was admitted by judges to be 
the handsomest lioness they had 
ever seen. It may be added that 
her offspring not only added to the 
attractions of the gardens, but that 
the judicious sale of a portion of 
them brought £1,400 in cash for the 
benefit of the society. Tlie closing 
weeks of her useful life were markea 
by a touching incident worthy of 
being recorded. The large cats, or 
carnivores, when in health, have no 
objection to the presence of rats iu 
their cages ; on the contrary, they 
rather welcome them, as a relief to 
the monotony of existence, which 
constitutes the chief trial of a wild 
animal in confinement. Tlvw^ \^ \^ ^ 
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common sight to see half-a-dozen 
rats gnawing the bones off which the 
lions have dined, while the satisfied 
carnivores look on contentedly, ^v- 
in^ the poor rats an occasional wmk 
with their sleepy eyes. In illness 
the case is different, for the ungrate- 
ful rats besin to nibble the toes of 
the lord of the forest before his death, 
and add considerably to his discom- 
fort. To save our lioness from this 
annoyance, we placed in her cage a 
fine Uttle rattan terrier, who was at 
first received with a sulky growl ; 
but when the first rat appeared, and 
the lioness saw the little terrier toss 
him into the air, catching him with 
professional skill across the loins with 
a snap as he came down, she began 
to understand what the terrier was 
there for. She coaxed him to her side, 
folded her paw around him, and each 
night the little terrier slept at the 
breast of the lioness, enfolded with 
her paws, and watching that his 
natural enemies did not disturb the 
rest of his mistress. The rats had a 
bad time during those six weeks." 

Live Animals by Post.— The 
arrangements of the Post-OflBce are 
in some respects inimical to private 
enterprise, and it was but the other 
day that a person residing at some dis- 
tance from Dantzig, having been re- 
quested by the proprietor of a mena- 

- eerie in that town to forward two 
hares to his address, found himself 
confronted by a postal regulation 
forbidding the transmission of live 
animals by post. It then occurred 
to him to chloroform the hares, care- 
fully calculating the dose, in order 
that they might remain in an insen- 
sible condition until delivered. But 
the train was late, the parcels were 
verified, and laid aside in the sorting 
room to be sent out next morning. 
Accordingly, a sorter entered the 
room at dawn, went through the 
letters and parcels, and missed 
"J08, two hares." He looked for 

them high and low, hut in vain. 
iy!feir dijsappe^raj^ce segm^A inexpli- 



cable ; the lock of the door was in- 
tact, the window barred, and the 
whole staff unanimously declared 
that the parcel of game was there the 
night before. As the bewildered 
sorter again looked round the apart- 
ment, one of the hares shot by him, 
followed by the other, on the back 
of which the post office stamp at 

D was plainly visible ; Doth 

darted out at the open door. This 
was too much for the nerves of the 
sorter, who almost fell to the ground 
in astonishment, and the thought of 
the spectral hares would long have 
embittered his lonely hours had not 
the proprietor of the menagerie 
called to inquire after the expected 
consignment, and explained tne cir- 
cumstances. It is needless to add 
that ''108" and his companion 
have not been seen since their 
hurried exit from the Dantzig Post- 
Office. — Pall Mall Gazette. 

Innocent Sparrows and 
Quilty Beetles.— A correspondent 
of *'Hardwicke*s Science Gossip" 
says that in his garden in the West of 
England he was much troubled with 
sparrows — as he and his gardener 
imagined — which came in flocks and 
nipped off bis peas as soon as ever 
they had fairly shot above ground. 
He tried all sorts of expedients for 
keeping off the birds, but was sur- 
prised to find that the better he suc- 
ceeded in doing this the faster his peas 
disappeared. This led him to investi- 
gate the matter a little more atten- 
tively, and he soon noticed that the 
young leaves were notched in a 
manner not at all likely to be the 
work of a bird's bill. Ultimately 
he discovered his real foes in the 
shape of small beetles, Sitonia 
Lineata — striped pea weevil — to 
which he believed the wholefof the 
mischief was attributable. The re- 
putation of these impudent and per- 
tinacious birds for destnictiveness in 
this particular line is so well esta- 
blished that it might have been sup? 
1 ppse^ they Yis^A. Qonrev^ io^ \Jti.fe^^;5o^ ^ 
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which they were fond, and found an 
animal diet they liked better stilL 
This does not appear to have been 
the case, however, for though the 
attention of the sparrows was after- 
wards encouraged, and measures 
taken which soon resulted in the 
total rout of the real enemy, the 
peas were never afterwards injured. 
The writer says he has seen whole 
fields of peas destroyed by this insect. 
Lime, soot, or finely-powdered road 
dust, or all of them mixed together, 
dusted over the crops in early morn- 
ing, while the dew lies upon them, 
he finds spoils the appetite of these 
pests, and if it does not absolutely 
destroy them, does what some peo- 
ple would perhaps prefer that it 
should do — drives them away to 
nemhbours' crops. 

Kevengeful Bees. — Writing to 
the Times f * * M. " says : — * * A most 
extraordinary event has occurred at 
Abingdon. A donkey, tethered a 
short distance from two hives of 
Li^urian bees, was attacked and 
kiQed by them. This is the second 
year that these bees have become 
aggressive after their harvest of 
honey has been taken from tbem. 
The owner of these hives is a bee- 
fancier, and the honey is made in 
boxes, which latter are removed 
when filled. In this way the bees 
are deprived of their natural food, 
and at a time of year when there is 
little or no honey to be got from 
flowers. The country around Abing- 
don is, moreover, at all times very 
unsuited to bees. The consequence 
is that the poor things are now 
wholly dependent on artificial feed- 
ing, and when this is not sufficient 
or is neglected, they of course be- 
come exasperated with starvation. 
Last year these same bees invaded 
private houses, and even formed 
marauding companies into the town 
of Abingdon (nearly half-a-mile dis- 
tant from their hives), and made an 
inroad on the sugar in a grocer^a 
Bbcp. Tbeynot only wreaked ven- 



geance on the unfortunate donkey, 
but attacked passers-by in a road at 
the back of then: hives, and also two 
ponies going along the road. Per- 
haps Ligurians are remarkably sa- 
vage by nature, but, at any rate, 
this event may make others besides 
myself question whether it is alto- 
gether advisable to deprive bees in 
this way of their honey. The old- 
fashioned plan of destroying the 
bees to take the honey has been 
much deprecated of late, but I ques- 
tion if it is not more humane than 
to let the poor little industrious 
creatures suffer from hunger when 
they have worked hard all the sum- 
mer for their winter store. This is 
a fact overlooked perhaps by many 
who are interested in bee-keeping. 

Hatchiiig Ostrich Eggs. — 
The following is a description of the 
incubators generally iised for the 
hatching of ostrich eggs, taken from 
a handbook of the Cape Colony 
recently published by Mr. John 
Noble, Clerk of the Cape House of 
Assembly : — 

*' The incubator consists of a 
wooden box, about three feet square, 
open from above, and capable of 
containing twenty-five eggs. It 
rests upon a copper or zinc pan or 
cistern, three inches deep, and equal 
to the size of the box. TLlb is filled 
with hot water, and has four or five 
openings through which the vapour 
ascends into the box. The warm 
temperature of the water is main- 
tained by a paraffin lamp kept burn- 
ing underneath the pan ; but in 
some cases this has been found ob- 
jectionable, as the fumes of the lamp 
affect the young chicks as they leave 
the egff, and it is an improvement to 
have the lamp burning in an adjoin- 
ing compartment, an extension of 
the cistern or pan about a foot wide 
being carried through the partition 
or wall, and the lam^ ''^\a.tei^ >MA"et 
it. The heat can \ie Te^iSaX*^.^ ^^ 
necessary, therixiomeX^T^ Xi««i\i 
stantly in nBe. T\ie \,e«i^xttS 
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the box where the eggs are placed is 
102 degs. Fahr. when they are first 

Sut in; after two weeks it is gra- 
nally reduced to 100 degs., and in 
two weeks more to 98 degs. The 
period of incubation is forty-two 
days. The eggs are turned and 
aired by opening the box and blanket 
covering once or twice a day. A 
fortnight before the expiration of 
the time, they are held up against 
the light to examine their condition, 
and a week after are slightly, but 
carefully, punctured near the top 
with a sharp-pointed steel, to enable 
any of the chicks in weak condition 
the more readily to break the shell. 
When hatched, they are turned, 
kept warm, and fed with cut lucerne, 
and allowed to run about their in- 
closures like ordinary fowls." 

In natural hatching the average 
number of birds raised is sixteen out 
of twenty eggs ; in artificial, when 
properly managed, not more than 
one out of twelve eggs fails. 

Pisciculture. — Nine-tenths of 
our supply of fish are lost by neg- 
lect and want of enterprise. Of ^ 
* countries in Europe we ought to 
make everything piscatorial our 
study, for not only is it a question 
of food, but indirectly the solution 
of, perhaps, the more important 
problem of supplying our Naval Re- 
serve. The more our fisheries are 
developed, and the larger the num- 
ber of hands employed in fishery 
occupations, the greater our Reserve 
in case of need. A man whose life 
is passed in boats or along shore, no 
matter how small the craft he may 
be employed in, is worth many 
landsmen when we need sailors, so 
that in cultivating our shore fish- 
eries we enlarge materially the na- 
tional resources in time of war. 

The mussel as an article of food is 

well worthy of cultivation, and the 

tiile of "poor man's oyster" is not 

a^ all a bad one, as mussels are 

largely consumed by thoae to whom 

^o oyster is an unattainable luxury. 



Both mussels and winkles chiefly 
come to us from long distances, as 
from Scotland and Ireland, while 
our native produce is so far neg- 
lected that it is worthless in the 
market for want of culture. 

Almost all descriptions of sea fish 
may be cultivated in ponds or tanks 
with facility and profit ; and, pro- 
vided the enclosures be reasonably 
large, reproduction also goes on as 
freely as in the open sea, with the 
immense advantage of the young fry 
being sheltered and protected from 
their enemies. Experiments have 
proved that in one year a plaice will 
acquire a weight of 21bs. ; and soles, 
turbot, and other ground feeders 
grow and thrive equally well with- 
out care or attention. For one fully- 
grown fish taken by trawlers, there 
are at least ten others worthless 
from their small size, and if these 
were deposited in tanks on the shore 
they would, when fully -grown, yield 
a very handsome return to their pro- 
prietors. 

There is another advantage in the 
use of fish reservoirs, and that is, 
there will no longer be a necessity to 
pack fish in ice for transport, un- 
less, indeed, for long distances. Ice 
rapidly destroys the fine flavour of 
turbot, and indeed of all fish, and I 
am assured by one of the largest 
West-end dealers that fish forwarded 
fresh and not ice-packed, would com- 
mand a very high price. 

Our national limits are so small, 
that fresh fish could be dispatched 
from any part of our coasts on re- 
ceipt of a telegram, and arrive in 
their finest condition. Beef and 
mutton are sent up in their best con- 
dition, but at present good, bad, and 
indifferent fish are thrown at once 
on the market, and at one time there 
is a scarcity and on the next day a 
glut in the market. In such cases 
every one is a loser, for the pur- 
chaser in a time of scarcity pays 
extravagant ■^xicea ior hia food, and 
\ tke Tie:^ day ^^'a "5\xr^e^<3t ^iaso^^x, 
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obtaiD a fair return for his outlay. 
Dep6ts round the coast will prevent 
all this, and put an end to the 
wanton and wasteful destruction of 
valuable food. At Concarneau, well 
known for its sardines, at Kermoor, 
and at La Teiche, in France, all 
descriptions of fish are carefully pre- 
served in tanks, with very satisfac- 
tory pecuniary results ; and Paris 
is at present largely supplied from 
such depots. 

We cannot in this country expect 
the constant care and watchful 
attention of our Coastguard to be 
givenjto such matters as the surveil- 
lance of our fishing population, nor 
do we expect the Government to 
provide us with model fisheries, as in 
France, for their instruction ; but 
whatever foreigners do, we can our- 
selves see and adopt if good, and in 
these and many similar matters we 
have much to learn. There is in 
France a special branch of the Ma- 
rine Department to look after the 
foreshores of France ; but, except in 
cUsputing the local rights of some 
lord of the manor on questions of 
salvage, we do not see the influence of 
our Board of Trade brought to bear. 
As said before, all descriptions of 
salt-water fish thrive well in tanks, 
provided they are of reasonable size ; 
and, as the fecundity of fish is im- 
mense, the enterprise of developing 
the undersized and of fish-farming 
generally is not a visionary scheme, 
but one worthy the attention of our 
mvans and of sdl who value the pros- 
perity of our fishermen, and who, 
having found recently the hollow- 
ness of foreign investments, seek at 
home for some enterprise yielding a 
certain and fair return for their 
capital. To such — and they are 
many — the cultivation of the shores 
of our bays, creeks, and rivers offers 
a sure investment, for '* the harvest 
of the sea " is more certain than 
that of the land, and the yield im- 
mesAXUcMy greater.— G, W, JH. ia 
the 2^fnes, 



A Nest-building Fish. — In 
ponds and trenches near* the Ganges, 
a pretty little fish is found ca&ed 
the rainbow fish ; it is characterised 
by its brilliant colours, and by the 
presence of a long filament substi- 
tuted for the ventral fins. Some 
curious facts have lately been given 
by M. Carbonnier as to the nest- 
building habits of this animal. 
Seizing a little conferva plant with 
his mouth, he raises it to the sur- 
face. Left there, the plant would 
sink, but the little fish obtains some 
air bubbles and places them at in- 
t«rvals under it as a support. Ke- 
peating the process several times, 
he thus produces, the first day, a 
small floating island. Next day he 
continues the supply of air, and 
accumulates the bubbles towards 
the central part, the effect being to 
produce a sort of vegetable dome, 
balanced on the [surface. He then 
makes a rim for it, with the same 
materials, plants, and bubbles ; and, 
going inside, he smooths and softens 
the interior surface. The female is 
then solicited to enter. After 
laying her eggs the female with- 
draws, leaving to the male fish the 
education of his family. He de- 
posits the eggs with care, separately, 
in the raised part of the nest. At 
a later period, when he sees they 
need a different medium and treat- 
ment, he rises in the middle of the 
dome and bursts it, letting the bub- 
bles escape ; whereupon the struc- 
ture flattens in the water, with the 
imprisoned embryos, which are be- 
ginning to appear in a new stage of 
existence. To prevent their escape 
he tears the flat rim of the nest into 
a sort of hanging fringe. For some 
time he exercises great surveillance 
over the progeny, till their frequent 
escapes and excursions announce the 
end of his fatigues, which occurs 
some eight or ten da>^a Bkl\.et ^^\.\»^\i.- 
ing of the neet. 

Ants, Bees, and"^a«^».— -^^^^ 
John Lubbock xead t\i© io\iaws^% 
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paper on ants, bees, and wasps, on 
the 4th November, 1875, before the 
Linnean Society. It formed a con- 
tinuation of previous papers on the 
same subject. (5ecp. 25.) In them, 
he said, I recorded various experi- 
ments tending to show that, in many 
cases, ants and bees which have found 
a store of food or of larva? certainly do 
not communicate the information to 
their friends. This unexpected ob- 
servation was received with so much 
surprise, and, indeed, was so unex- 
pected to myself, that I determined 
to repeat the experiments, which I 
have now done, with, however, the 
same result. To take one as an 
illustration. I placed an F. flava 
(the small red ant) to a heap of 
larvae, which, as is well known, are 
fleshy, legless grubs, incapable of 
motion. I placed them about two 
feet from the entrance to her nest. 
I then watched her from eleven in 
the morning till after seven in the 
evening, during which time she 
made 86 journeys from the nest to 
the heap of larv.T, carrying one off 
each time ; but although she had so 
much work to do, and though the 
precious larvae were lying for so long 
exposed to so many dangers and to 
the weather, she brought no other 
ant to assist her in carrying them 
oflf. One of the ants, I observed, in 
this way carried off, one by one, no 
less thau 187 larvae in a day. In 
other instances, on the contrary, 
the opposite result occurred. 

I was for some time uncertain, in 
the latter cases, whether the ants 
purposely brought friends to their 
assistance, or whether, as the ants 
are sociable insects, it merely hap- 
pened that the one accompanied the 
other, as it were, by accident. To 
test this question, I took two ants, 
and placed them under similar cir- 
cumstances, thie one to a heap of 
larvae, the other to a group of two 
or three; always, however, putting 
one in place of any that was carried 
o^ and it was quite clear that the 



ants which were placed to the large 
group of larvae brought far more 
friends to their assistance than 
those which had apparently only 
two or three larvae to move. Of 
thirty ants which were observed, 
those placed to a large number of 
larvae brought 250 friends, while 
those placed to two or three larvae, 
under similar circumstances, only 
brought 80. 

One account, much relied on as 
showing the intelligence of ants, 
has been the following observations 
made by Mr. Lund, in Brazil. Pas- 
sing one day under a tree which 
stood almost by itself, he was sur- 
prised to hear the leaves falling like 
rain. On examining the cause of 
this, he foimd that a number of 
ants had climbed the tree, and were 
cutting off the leaves, which were 
then carried away by companions 
waiting for them below. Of course 
it might be said that the leaves 
which dropped fell by accident ; in 
which case they would naturaUy be 
carried off by the ants below. 

It occurred to me, however, that 
this was an observation which might 
easily be repeated. I placed, there- 
fore, a number of larvae on a slip of 
glass, which I suspended by a tape, 
so that it hung one-third of an inch 
from the surface of one of my arti- 
ficial nests ; isolating it, however, 
in such a manner that for an ant to 
walk to the nest she would be ob- 
liged to go thirteen feet round. I 
then placed some black ants {F» 
nigra) on the glass with the larvae. 
Each of them took a larva in the 
usual way, and then endeavoured to 
go by the quickest way home. They 
leaned over the glass, and made 
every effort to reach down, but of 
course in vain, though the distance 
was so small that they could all but 
touch the nest with their attennae, 
and even, in one or two cases, suc- 
ceeded in getting down by stepping 
on. the^^ack oi ^.n out below. Those, 
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6\ich assistance, gradually, though at 
first requiriDg some help from me, 
found their way round to the nest, 
and after a short time there was 
quite a string of ants passing to 
and fro from the nest to the larvae, 
although it would have heen so easy 
for them to throw the larvae over 
the edge of the glass, or to go 
straight home, if they would have 
faced a drop of, say, one-tenth of an 
inch . Moreover, I placed some fine 
mould within half an inch of the 
glass, so that it would have been 
easy for the ants, by literally one 
minute's labour, to have constructed 
for themselves a stepping-stone up 
to the glass, yet they did not adopt 
any of these expedients, but for 
hours together, and by hundreds, 
continued to make the long journey 
round. I confess this experiment, 
which I repeated on several occa- 
sions, surprised me very much. 

As my previous experiments, 
which showed that bees did not by 
any means in all cases bring their 
friends to share stores of fooci which 
tliey had discovered, have been 
much questioned by bee-keepers, I 
have repeated them again. No 
doubt if honey is put in an exposed 
place, so that it is found by one bee, 
it is most natural that others should 
also find their way to it ; but this 
does not, according to my experience, 
happen if the honey is concealed. 
For instance, I put a bee to some 
honey in a fiower-pot placed on its 
side, and so arranged that the bee 
had only a small orifice through 
which to enter. Under these cir- 
cumstances, from a quarter to seven 
in the morning to a quarter past 
seven in the evening, she made 59 
journeys, and during the whole of 
this time only one other bee found 
her way to the honey. 

I found that bees soon accus- 
tomed themselves to look for honey 
on papers of particular colours. 
For instance, on September 13, I 
placed a bee to some honey on a 



slip of glass on green paper, and 
after she had made twelve journeys 
to and from the hive, I put red 
paper where the green had been, and 
placed another drop of honey on 
a green paper, at a distance of about 
a foot. The bee returned, however, 
to the honey on the green paper. I 
then gently moved the green paper, 
^dth the bee on it, back to the old 
place. When the bee had gone, I 
replaced the green paper by a yellow 
one, and put the green again a foot 
off. After the usual interval, she 
returned again to the green. I re- 
peated the same proceeding, but 
with orange paper instead of green. 
Again I tried her with blue ; she 
again came to the green. I then 
reversed the positions of the blue 
and green papers, but still she re- 
turned to the green. I repeated 
this experiment with other bees, 
and with the same result, though it 
seemed to me that in some cases 
they did not distinguish so clearly 
between green and other colours. 
In other respects they seemed to 
adhere equally closely to any colour 
to which they were made accus- 
tomed. 

As regards wasps, my experi- 
ments fully confirmed those pre- 
viously made, and justified every- 
thing which I have said with refer- 
ence to their great industry. Indeed, 
they begin to work earlier in the 
morniog and cease later in the 
evening than bees, contiuaing with 
the utmost assiduity. Thus, a wasp 
which I watched on the 10th of 
September worked from seven in 
the morning until seven in the 
evening, without a moment's inter- 
mission, during which time she 
made no less than 94 visits to tlio 
honey. 

As is the case with bees, if a 
wasp is put to exposed honey, others 
soon come. To determine thia, \1 
possible, 1 tTained ^ ^as^ Vi ^^wsia 
to some honey -wYdcih. \ ^Varfi^^ vql. ^ 
box communicatm^'w\\i\i^^w>JasA.^ 
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of an india-rubber tube six inches 
in length, and one-third of an inch 
in diameter. She came to this honey 
continuously for three days, during 
which time no other wasp found the 
honey. 

As regards colour, I satisfied my- 
self, by experiments like those made 
with bees, that they are capable of 
seeing colour, though they appear 
to be less influenced by it than are 
bees. 

Qame in France. — "We are 
threatened," writes a newspaper cor- 
respondent, "with the complete dis- 
appearance of every species of game, 
and even of small birds, in various 
parts of France. In some of the 
Departments any kind of animal 
that can be shot at is so scarce, that 
when a hare or a woodcock appears 
in a district, a number of sportsmen 
rush out upon it at once, and the 
unfortunate animal falls from the 
simultaneous discharge of a line of 
fowling-pieces. It is to prevent the 
total extermination of a number of 
useful and harmless creatures that 



the Minister of the Interior has ad- 
dressed to the Prefects a circular in 
which he recommends them to watch 
closely the enforcement of the game 
laws. The Society for the Protec- 
tion of Animals is bringing its in- 
fluence to bear on the Government 
with the view of causing the adop- 
tion of a regulation with the same 
object. They propose that the 
owners of dogs should be compelled 
to put a collar, bearing their name 
and address,^' on the necks of their 
pets, so that they might be rendered 
responsible for any damage done 
amongst the game. This practice 
has been followed in Lisbon for 
some time, but considerable diffi- 
culty has arisen from a breach of 
the law which has accompanied it ; 
for, as all the police can insist on is 
that a coUar with an inscription 
should be worn by every dog, the 
authorities have been put to no end 
of inconvenience by the discovery 
I that whenever a defaulting puppy 
was taken into custody he in- 
variably carried a wrong address." 
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Under the Shade of Camphor 
Trees. — The tree which supplies 
the camphor of commerce comiog 
from Japan is the Laurus camphora- 
tus, in Japanese Jennoki. It is 
widely distributed, but flourishes 
best in the southern parts of the 
country, especially in the province 
Toso in the island of Sikok. The 
mild damp air of the sea-coast is 
favourable to it. The production of 
camphor is carried on the whole 
year round, but best in winter. The 
workmen erect a temporary hut in 
some neighbourhood where there 
are camphor trees. After hewing 
down a tree they cut it into small 
regular chips, which are taken in 
baskets to an oven, placed generally 
on a slope where there is a flow of 
water. Here the material is dis- 
tilled. The camphor carried off in 
vapour and deposited is afterwards 
gently pressed, thus yielding about 
25 per cent, of clear oil. This at 
present serves no other purpose' than 
that of a lighting material for poor 
people ; notwitnstanding a strong 
smell and much smoke, they burn 
it in open lamjps. Completely puri- 
fied camphor is not exported from 
Japan ; the Japanese product under- 
goes further distillation io Europe. 
The camphor chips, or shavings, 
after drying, are used as fuel. 

The Forests of Europe.— Of 
all the countries of Europe, Russia, 
it appears, has the largest sur- 
face covered with forests — viz., 
193,544,400 hectares (not including 
Finland and Caucasus). Next come 
Sweden and Norway, with about 
25 millions of hectares, and the 
German Empire with over 14 mil- 
hoDA France baa about 7i million 
bectiaea, of whiob 991, 766 belong 



to the State, 1,903,258 to communes 
or public establishments, and a little 
less than 5 millions to private indi- 
viduals. These statistics are ^ven 
in a little work recently published 
in Paris by MM. Dupont and Bou- 
quet de la Grye, "Les Bois Indi- 
genes et Etrangers." 

Good Digestion. — According 
to observations of M. Heckel, pub- 
lished in the Gomptea Jiendus, the 
glands of the flowers of Parnassia 
have a digestive property like that 
of the leaves of Drosera. 

Timber Preserved. — To pre- 
serve timber for mines, Herr 0. Koug 
packs the timber, cut in proper 
lengths, in a vertical position in an 
iron reservoir, provided with a tight- 
fitting cover. The vessel is then 
filled to about three-fourths of its 
capacity with a solution of the car- 
bolate of soda. Into this he leads 
steam, which speedily brings the 
liquid to the boiling point. The 
access of the steam is continued 
until, by its gradual condensation, 
it has filled the vessel to its full 
capacity. The wood is allowed to 
remain in the hot liquid some hours ; 
this is then drawn ofT, and the wood 
is washed with a dry steam jet. 

A Rock on Fire.— While re- 
cently engaged in botanical explora- 
tion on the higher parts of the 
island of R6union, M. de 1' Isle heard 
of some caverns the soil of which 
was combustible. He visited one of 
them and found it a grotto about 10 
metres in depth and 6 metres broad. 
Entering by a small aperture you 
descend to the bottoTO. \i^ ^ t^^\^ 
slope. The bottom. \a ioinafc^^ xanrt^ 
than an inch thick., oi a. «xOo«»\a»a^ 
of oclire-yellovr co\o\xt, ^ol\» Vi ^^ 
touch, insipid, iuodotoxxa, ^\N\.^asi% 
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readily into very light fragments, 
which leaves yellow powder on the 
fingers ; they are easily reduced to 
powder by pressure or friction. 
When a lit match is brought to one 
of the fragments the latter burns, if 
dry, with a very short yellow flame, 
like German tinder, ^4th abundant 
smoke, and a smell of burnt herbs . 
MM. Bureau and Poisson have 
studied this interesting substance 
with the microscope, and found it 
entirely composed of small bodies 
which must do spores or grains of 
pollen. After various comparisons 
they were struck with their resem- 
blance to spores of Polypodece, in 
form, aud reticulation, and colour ; 
and they found among the Poly- 
podeoi of Reunion, sent home by 
M. de risle, one whose spores are 
almost identical with the small 
bodies in question. From the co- 
hesion of the spores, and the slit 
found in most of them, by which 
the contents have escaped, it is in- 
ferred that this accumulation has 
been caused by water, and not by 
wind. In any case it is probably 
the first time that a rock has been 
found of such composition. — Journal 
of Science. 

Huge Trees of California.— 
In the park of M. Siflfait, in the 
Lower Loire, a Wellingtonia gUjanteay 
planted in 1855, is now more than 
72 feet high, and about a yard from 
the ground has a girth of 7 feet. 
In the same locality a plant of 
Bamhnsa mitia threw up a stem of 
more than 22 feet, in two months, 
while a Yucca albospica produced 
an inflorescence 8 feet high. The 
rapid growth of these imported 
plants is truly surprising. 

Vegetable Stupidity.— There 

is so much said about ''vegetable 

instinct," ** vegetable sagacity, "and 

''vegetable volition," that I pro- 

pose to direct attention to a fact 

Ma^ js as familiar to every observer 

as the sun and 'moon and seven 

planets. In my corn-loft there is 



now a grand growth of ivy, the re- 
sult of the intrusion of stout long 
rods from the wall outside. For a 
plant to thrust its arms into a place 
destitute of the light, air, and mois- 
ture requisite to its well-doicg can- 
not be called " sagacious." AlUv one 
who thrusts an arm in where it is 
sure to be cut off must be wanting 
in instinct, or at all events in intel- 
ligent volition. As the tendency 
just now is to claim for vegetables 
something like infallibility, it may 
be seasonable to make a note of a 
case of vegetable stupidity. — S. H., 
in the Gardener' a Ma^asane, 

Germination in a hurry.— A 
remarkable example of rapid germi- 
nation has been lately recorded in 
the Gartenflora^ w^hich is very in- 
terestiog on account of the nature 
and natural habitat of the plant in 
question. Most gardeners have 
either heard of or read of, if not 
seen, the singular Eose of Jericho, 
Anastatica hierochuntica. The plant 
belongs to the CrucifercSf and is a 
dwarf radiately branched annual, in- 
habiting the sandy wastes of North 
Africa and Syria. When the indi- 
vidual plant has fulfllled its mission 
— that is to say, produced flowers — 
and when the seed is in course of 
ripening, the leaves decay and fall 
off, and the branches curve inwards, 
forming a ball of the entire plant. 
After this it soon becomes detached 
from the soil, and is blown hither and 
thither with the moving sands. Dur- 
ing this time the seed-vessels remain 
closed, but the flrst rain causes the 
branches to unfold and the seed-i)od8 
to open. Now it is obvious that the 
most favourable conditions for the 
continued reproduction of an annual 
plant on the shifting sands of the 
desert must be quidk germination 
and growth, and a kind of locomo- 
tion. The strange prickly, almost 
or quite leafless, shrubs and under- 
shrubs characteristic of the desert 
flora xetam ^^ea NSteXJfc^ for years, 
1 altemateVy \>\3it\eA. \>cii^aJODL>iJck& vAi&\ 
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and exposed to the influences of the 
son and air ; but an annual plant 
would probably soon become extinct 
under the same conditions. Accord- 
ing to a writer in the periodical 
quoted, seeds of Anaatatica hiero- 
chtmtica, sowed about 5 o'clock in 
the afternoon, had germinated by 1 
o'clock the following day, and their 
rootlets had already pierced the soiL 
These seeds' were taken from a plant 
purchased at the Vienna Exhibition, 
and twelve out of fifteen germinated 
in the time mentioned, in a pot co- 
vered over with a saucer, and stand- 
ing in an ordinary living-room. This, 
like the germination of the seeds of 
the mangroves on the trees, seems 
to be a special provision for the per- 
petuation of the species.— Oart/c»- 
ers* Chronicle. 

Venus's Fly-trap. — The struc- 
ture and movements of the leaves of 
Jjionaea vmiacipula, (Venus's fly- 
trap) have lately been examined by 
IkL de Canoville. An interesting 
paper on the subject was contributed 
by him to the Archives dea Scitiicea, 
15 ApriL The following is his re- 
sum6 of the principal points estab- 
lislied. 1. The absorption of matter 
of animal origin is not utilised di- 
rectly by the leaves, and it is not 
necessary to the development of di- 
onaea. 2. The marginal appendages 
form, with the edge of the limb, a 
member distinct from the rest of the 
leaf, which explains why their move- 
ment does not take place simulta- 
neously with that of the valves. 3. 
The star-like groups of hairs and 
the gland resiut from development 
of the epithelium only, while the 
snbepidermic parenchyma concurs 
in development of the excitable hairs. 
4. There are stomata on the two 
sides of the wings of the petiole, 
while the valves have them only on 
their under surface. 5. The ana- 
tomical structure and the develop- 
ment of the different parts of the 
Xeai favour the hypotbeaiSf according 
tQ wkich the movement pf fhe^Q 



two valves result from variations of 
turgescence of the parenchyma of 
their upper surface considered as 
alone active. 6. The excitable hairs 
are exciting organs, which allow of 
the shocks they undergo acting di- 
rectly on the subepidermic paren- 
chyma. 

Medicine for Vines. — Iron 
pyrites is now successfully employed 
as a remedy for the oidium of vines. 
It is preferred to sulphur. 

Foreign Friends. — Several 
Australian plants, including among 
others the great Australian tree-fern 
aud others similar, as well as aca- 
cias and gum trees, have been intro- 
duced into Arrau, in the Frith of 
Clyde. The climate apparently 
suits them well. The " blue gum " 
grew 11^ inches the first year, 4 feet 
the second, and 6 feet the third. 
The Eucalyptus lyenduloaa seems 
also to flourish in sheltered situa- 
tions along the west coast. 

Cordage from Broom. — In the 
southern parts of Italy — Calabria 
and the Basilicata more especially— 
and in Tuscany, a variety of genista, 
Spartium junceuin^ or Spanish 
broom, is much used for cordage, 
coarse baggings, &c. ^ot only is it 
cheaper than flax or hemp, but 
lighter and stronger as well. In 
some parts of France it is used for 
the same purpose. Another variety, 
Spartium acoparium, or common 
broom, grows plentifully in Italy, and 
furnishes an abundance of fibre, but 
there appears to be a prejudice in 
favour of the Spanish broom. 

News for Tanners. — A tannin 
plant, common in the Missouri val- 
ley, seems likely to become a sub- 
stitute for bark. The Folt/f/onum 
amphibimn yields aboiit half as 
much tannin again as bark, aud the 
leather produced from it is said to be 
in every way superior, while tk^ 
process is exactly t\\ft aa.\xvft. TW 
Polygonum is an annwaX, \svx\. <i^\i\i^ 
gathered exactly U^Lelva.^. 
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— Bruchmiiller Darrates that in his 
passiuze up the Magdalena River, 
New Granada, he noticed a tall palm 
{Sheelia regia) so entirely surrounded 
by a growth of a species of fig-tree 
(Ficus dendroidea) that the top only 
was visible. This species of palm, 
under the names of Palma roal and 
Palma dd vino, occurs frequently 
lower down the river, and tne na- 
tives obtain from it a covering for 
their huts, and prepare a kind of 
wine similar to champagne from the 
sap and a most excellent salad from 
the heart,while other portions alTord 
strong fibres. 

How to choose Timber. — In 
selecting timber the principal points 
to be observed are aaaptability and 
straightness of fibre (if the timber is 
to be used to resist any pressure or 
strain), freedom from shakes and 
knots, and thorough dryness. Slow- 
growing timber shows narrow annual 
rings, and should be preferred. The 
cellular tissue should be compact 
and hard. Under the saw the wood 
should not appear woolly or be 
clammy in feeling. A fresh-cut sur- 
face should be clean and bright, not 
dull. Of resinous woods those with 
the least resin are the strongest and 
most durable ; of other sorts the 
least sappy are best. White and 
bluish streaks or patches or dark- 
coloured stains indicate sap. 

Protecting: Vines from Frost. 
— ^The production of artificial clouds 
of smoke is a common appliance 
against frost in France and Ger- 
many. Monsieur Vinard has recom- 
mended a plan which is perfectly 
successful, and which consists in 
carefully mixing gas -tar with saw- 
dust and old straw, and piling up this 
mixture in large heaps in the vine- 
yards. The mixture remains inflam- 
mable more than a fortnight, in 
spite of rain and weather. When 
required for use, smaller heaps are 
maide from the larger ones, about 2 
feet in diameter, and distributed in 
^fld around the vineyard. If there 



is little wind these heaps bum freely 
for about three and a half hours, 
and produce a very dense smoke. 
The artificial cloud which thus en- 
wraps the vines considerably de- 
creases the radiation from the 
^ouud, and therefore^ prevents 
frost, which is greatest toward 
morning during cahn spring nights. 

Carnivorous Plants. — In corr 
roboration of the view that organic 
substances are actually digested and 
assimilated by the leaves of certain 
plants, an important series of expe- 
riments has been performed by Mr. 
J. W. Clarke. He obtained large 
quantities of plants of Drosera rotun- 
difolia and intermedia, and a smaller 
quantity of Pinguicida lusitanica, 
and fed the leaves with the bodies 
of freshly-killed flies soaked in 
citrate of lithium. The needful 
precaution being taken to pre- 
vent the solution being carried me- 
chanically to other parts of the 
plant, after an interval of forty-five 
or fifty hours, various portions of 
the plant were then incinerated, 
and tested spectroscopically for li- 
thium. The result was to prove 
conclusively that the products of 
digestion, after absorption by the 
leaves, do enter the leaf-stalk, and 
are thence distributed to other parts 
of the plant. 

Indian-rubber Plantations. 
—The introduction into India of the 
true Para Indian -rubber tree (/Terea) 
is now fairly inaugurated. In the 
beginning of Augiist, 1876, 2500 
healthy plants were dispatched by 
barge from Kew for embarkation. 
The plants now dispatched are part 
of those obtained in the Kew hot- 
houses, from seed brought direct 
(with great care) from the Tapajos. 
The Hevea is the India-rubber tree 
of Brazil, which yields the best 
caoutchouc. 

Some plants of CastiUoa elastica 
or the caoutchouc tree of Central 
America, have been sent to Ceylon. 
The plantations of chincona on the 
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Neilffherry hills are very successful, 
nearly 3,000,000 plants being now 
flourishing luxuriantly, besides 
many others in private plantations. 
Nearly 30,000 lbs. of bark were 
shipped to London from the govern- 
ment plantations in 1875. 

The Breath of Plants.— The 
flowering of certain plants being ac- 
companied by an elevation of tem- 
perature and disengagement of car- 
bonic acid, has led to the inference 
that at this stage they respire in 
the same way as animals. The 
sugar stored up in the plants under- 
goes the alcoholic fermentation, and 
the alcohol so formed is burnt, thus 
producing the heat needful for re- 
production. A ripe apple or pear 
placed in lime-water will render it 
turbid by the evolution of carbonic 
acid. The fruit, after being thus 
protected from the air, will yield a 
notable quantity of alcohol, as shown 
by Messrs. Lechartier and Bellamy, 
in their researches on the ripening 
of fruits. 

Reproduction in the Mush- 
room-Tribe. — At a meeting of the 
Woolhope Club, Mr. W. G. Smith 
read a paper **0n Reproduction in 
the Mushroom Tribe." It was alto- 
gether a remarkable one. He con- 
cludes from his microscopic observa- 
tions that, so far from infusorial 
animals being spontaneously gene- 
rated, they are only differentiated 
forms of already living cells. He 
finds that boiling does not destroy 
the cause of life. He boiled infu- 
soria, and hermetically sealed the 
tube. After a month, a drop of 
water from this tube was examined 
under the microscope, and all ap- 
peared dead — certainly all was 
motionless. In a few minutes ap- 
peared signs of life, and an hour 
after, infusoria were found in the 
active enjoyment of existence. 

Hair, Soap, and Stuflftng for 
Chairs. — A bulbous plant called 
the soap plant, long known to the 
Indians and the old Spaniards, is 



now claiming tbe attention of Cali- 
fornian settlers generally. This 
plant grows all over the country, 
and sometimes in very large quan- 
tities, and is now attracting much 
attention, with a view to its culti- 
vation. The bulb is enclosed in a 
fibrous coating. It is found tliat, 
when dressed, tliese fibres run into 
four or five different qualities ; the 
finest is like human hair, and boing 
naturally of the fashionable colour, 
it is in great request for ladies' use, 
the other qualities for various pur- 
poses. The coarsest of the fibres 
are used for stuffing sofas, chairs, 
aud other articles of furniture, and 
also for stuffing railway carriages, 
superseding crimped horse-hair, be- 
ing equally elastic, and much 
sweeter. It is expected that more 
than a thousand tons will be ex- 
ported during the present summer, 
and it is now thought desirable to 
bring the plant into general culti- 
vation. The core of the bulb makes 
a first-rate lather with water, equal 
to the finest soap, and its properties 
for cleansing are very great. 

A Health-giving Tree. — It 
appears from the report of Pere 
Gildas, that the Eucalyptus globulus 
possesses in itself a principle which 
has been found an excellent remedy 
against the toxic effects of the mias- 
mata of the marshes in the unhealthy 
districts round Rome, where it has 
been recently planted. Several 
cures have been effected by means 
of a decoction of the leaves of the 
trees. The leaves are also prepared 
as a powder, which is equally po- 
tent, and has the merit of keeping 
longer. 

Hard-working Boots. — A re- 
markable instance of the penetra- 
tive power of roots, under certain 
conditions, was recently observed 
by M. Meunier. A block of 
quartzosc sandstone — which is 
harder than marble — had been 
pierced by roots of elms of various 
thickness ; U\e xool?> wctc \^^x"^ 
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dead and almost decomposed, yet 
portions of them remained in the 
tubes they had made. 

A Chinese Plant. — The Jardin 
des IMantes at Paris has recently 
received a Chinese plant which has 
not hitherto been seen in Europe. 
It changes colour three times during 
the day, and naturalists have in 
consequence termed it Hubincua 
mutahilis. 

A Huge Fungus. — An account 
of the very rapid growth of a fungus 
observed by M. Uoifmanu in July, 
1875, comes to us from Griesseu, 
in Germany. The mushroom was 
a specimeu of BovisUi (jigantea, one of 
the largest of the indigenous species. 
At the commencement of the obser- 
vations it was about the size of a 
small child's head, and from begin- 
ning to end of the time, it was 
pretty spherical. Its girth on 16th 
July was 30cm., and on the 22ud of 
the same mouth it was 62cm. Dur- 
ing the time of observation there 
was raiii daily. 

Tomatoes in Favour. — M. 
Siroy, writing in the Journal of the 
Central Horticultural Society of 
France, says that he has found the 
leaves of the tomato to aflford efficient 
protection against the attacks of 
the aphides. Tomato-leaves are 
macerated in water, and this water 
sprinkled over rose-trees or other 
plants attacked by apliides, speedily 
causes the insects to disappear. This 
is a new use of the tomato, which 
on other grounds has been fast com- 
ing into public favour. A dry and 
rather poor soil best suits the plant, 
as luxuriance is thus best checked 
and f ruitf ulness promoted. As soon 
as the plant is well loaded with fruit, 
manure and w^ater may be largely 
supplied, and the fruit should be cut 
off as it ripens, or rather a little be- 
fore it is quite ripe, as the growth 
ol that portion of the fruit not yet 
arrived at maturity ia assisted there- 

Jbjr. 

A P'l^^e^aWePilceilix,— A sin- 



gular phenomenon is recorded in the 
German journal, Ler Naturf<yr8cher, 
as having happened in an orchard 
near the village of Bruchelheim. A 
large fire occurred in the village in 
the beginning of September, and four 
weeks after it numerous trees in the 
orchard that had been singed by the 
fire began to vegetate anew, putting 
forth tender green leaves and blos- 
soms, often by the side of fruits 
which the fire had spared. On ex- 
amining the wood with a microscope, 
it was found that the contents of 
the cells were transformed into a 
pulpy mass. Sugar was found to be 
present both in the singed and un- 
singed trees. — Globe, 

Plants in the Dark. — Accord- 
ing to Deherain, leaves kept in a 
confined atmosphere in darkness will 
absorb the whole of the oxygen, aud 
still continue to give off carbonic 
acid, the resistance to asphyxia vary- 
ing with the species. The rapidity 
of growth and energy of respiration 
of plants are both favoured by ob- 
scure heat ; aud it is shown that the 
internal combustion, by the absorp- 
tion of oxygen and emission of car- 
bonic acid, is the origin of part of 
the heat necessary to the elabora- 
tion of new proximate principles in 
the plant. 

Tiie Motions of the Fly- 
trap.— Professor Burdon -Sanderson 
gave an account, at a meeting of the 
British Association, of his researches 
" On the Electiical Phenomena ex- 
hibited by Dioncea mu^cijmla (the 
Fly-trap)." He had accurately in- 
vestigated the phenomena by means 
of the electrometer. He found that 
normally the whole leaf with the 
petiole was somewhat negative, but 
that, when excited by a stimulus, an 
electrical change took place through- 
out, making every part more nega- 
tive ; the greatest change was on the 
external surface of the leaf immedi- 
ately opposite to the three sensitive 
hairs. T\iwe 'waa too T^la.tion be- 
tween tVie i^xe- wa\.\u^ g\xxx«^\» vA 
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the electrical disturbance consequent 
on stimulation. The period of latent 
stimulation was about one-sixth of a 
second ; the period during which the 
disturbance lasted was one second, 
more or less, ^s the leaf becomes 
fatigued, the period of latency gra- 
dually increases to one second and 
three-quarters, and then most likely 
the next stimulation would produce 
no effect. The change appears to be 
a function of the protoplasm of the 
parenchyma of the region out of 
which the sensitive hairs arise. Cer- 



appearance is only the pollen of coni- 
fers carried off by the wind from 
some pine-forests. 

Sing^ar Propertv of Tomato 
Leaves. — **I plautea a peach or- 
chard," writes M. Siroy, of the 
Society of Horticulture, Valparaiso, 
"and the trees grew well and 
strongly. They had but just com- 
menced to bud when they were in- 
vaded by the curculio (pulgon% 
which insects were followed, as fre- 
quently happens, by ants. Having 
cut some tomatoes, the idea occurred 
to me that, by placing some of the 



tain of the characters of the change : 

are similar to those presented by | leaves around the trunks and 
muscle and nerve. Why the varia- j branches of the peach trees, I might 
tion should be a negative one, Prof, preserve them from the rays of the 



Sanderson had no idea. 

The Lowest Forms of Plant 
Life. — The formation of cheese has 
lately engaged the attention of Prof. 
Ferd. Cohn, in connection with his 
researches on the lowest forms of 
plant life ; and he has made personal 
observations on the manufacture as 
carried on in Switzerland. The 
])henomena accompanying the pro- 
cess are thus described : — Thie ren- 
net contains a liquid ferment which 
causes coagulation of the milk ; also 
ferment-organisms {Bacillus)^ which 
probably bring on butyric-acid fer- 
mentation, and cause the slow ma- 
turing of the cheese. It is their 
resting- spores that, enclosed by the 
dry cheese substance, resist boiling 
heat for a long time, and, in a suit- 
able nutritiveliquid, may afterwards 
develop to bacillus rods. 

A Siiower of Sulphur.— CaZi^/- 
nani reports that during the wet 
weather in the early part of 1876, 
the curious phenomenon known as a 
shower of sulphur was observed in 
some parts of the Herault. After 
the rain the leaves of the trees and 
the sides of the road were covered 
with a yellowish powder resembling 
sulphur. This curious occurrence 
happens rarely in the South of 



sun, which were very powerfuL My 
surprise was great upon the following 
day, to find the trees entirely free 
from their enemies, not one remain- 
ing, except here and there where a 
curled leaf prevented the tomato 
from exercising its inliuence. These 
leaves I carefully unrolled, placing 
I upon them fresh ones from the to- 
mato vine, with the result of banish- 
ing the last insect and enabling the 
trees to grow with hixuriance. 
Wishing to carry still further my 
experiment, I steeped in water some 
fresh leaves of the tomato, and 
sprinkled with this infusion other 
plants, roses, and oranges. In two 
days these were also free from the 
innumerable insects which covered 
them, and I felt sure that, had I 
used the same means with my melon 
patch, I should have met with the 
same result. I therefore deem it a 
duty I owe to the Society of Horti- 
culture to make known this singular 
and useful property of the tomato 
leaves, which I discovered by the 
merest accident." 

Encouragement of Planting. 
— The law in New York State mak- 
ing provision for planting shade 
trees along the Yi\^wa.Y *\^ ^^ \sJv.- 
lo ws : — "Any m\ia\)\\.axi\» XvaXJ^^ \.Ck 



France, bui Is very easily explained, highway tax -wlio a\\a\\ \,Ti8ia«.>^^^iJ^ 
The ^eUow matter whiQh Qansea t^lie I by the sid^ gt t\ve -guUV^i Vy^v?*^'^ 
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any forest shade trees or fruit trees 
of suitable size shall be allowed by 
the overseers of highways, in abate- 
ment of his highway tax, $1 for 
every four trees set out ; but no row 
of elms shall be placed nearer than 
70ft., no row of maples or other 
forest trees nearer than 50ft., except 
locust, which may be set 30ft. apart ; 
fruit trees must also be set at least 
50ft. apart, and no allowance as be- 
fore mentioned shall be made unless 
such trees shall have been set out 
the year previous to the demand for 
said abatement of tax, and are liv- 
ing and well protected from animals 
at the time of such demand. 

Taking Impressions of 
Plants.— M. Bertot, of the Paris 
Academy, has just made known a 
simple method of taking impressions 
of plants, requiring only a large 
sheet of paper, some olive (or other) 
oil, blacklead, ashes, and resin (or 
colophony). The paper is first 
lightly oiled on one side, then folded 
in four so that the oil may filter 
through the pores, and the plant may 
not come into direct contact with the 
liquid. The plant is placed between 
the leaves of the second folding, and 
in this position pressed all over 
(through other paper) with the hand, 
so as to make a small quantity of 
oil adhere to its surface. It is then 
taken out and placed carefully on 
white paper ; another sheet is placed 
above (since two impressions can be 
taken), and the plant is pressed as 
before. On now removing it an in- 
visible image remains on the paper. 
Sprinkle over this a quantity of 
black-lead (or a.shes, &c.), and dis- 
tribute it in all directions, as in 
applying sand to writing ; the image 
will then appear in all its parts. 
With au assortment of colours the 
natural colours of plants may be re- 
produced. To obtain fixity, resin is 
added to the black-lead (previously) 
io equal quantity ; the impression is 
fixed when it is exposed to a heat 
en&cieut to melt the resin. 



Plants under tlie Influence 
of Ether. — The eminent physiolo- 
gist, M. Claude Bernard, has lately 
made a number of experiments which 
prove that etherisation acts on plants 
as well as on animals. All vital 
acts, whether in the animal or in 
the plant, may be anaesthetised. 
Thus, in plants, germination is ar- 
rested by the influence of ether. 
The author proves this in the case 
of cress introduced into a tube with 
ether. The germination was stopped. 
On removing the ether, however, it 
began a^ain. It was not a case of 
death, but only ansesthesia. The 
same with other plants, and even 
with ferments, whether of plants or 
of animals. Thus beer yeast, in 
contact with ether for twenty-four 
hours, is thrown into sleep, from 
which, however, it awakes when the 
etherisation ceases. M. Bert, in his 
experiments on the influence of 
oxygen on living things, killed the 
yeast. M. Bert observes that, as 
regards a sensitive object, we should 
distinguish its provocable move- 
ments and its spontaneous move- 
ments. Under the influence of 
etherisation it is only the former 
that are arrested, the others still 
go on. 

A Large Leaf. — M. Von Hulle, 
of the Botanical Gardens, Ghent, 
says the Gardeners* Magazine, found 
that a large leaf of the Victoria 
Kegia could sustain a weight of 
760 lbs. avoirdupois— say, five men 
of average size. In the pantomime 
played at Drury-lane Theatre in the 
beginning of 1876, the fact was 
turned to account for the production 
of a fine effect in a scene in which 
fairies stood on lily-leaves, and the 
swaying of the leaves by the 
movements of the water was ad- 
mirably imitated. 

Half Pine, Half Pir.— A sin- 
gular tree is now growing in a wood 
near Eureka, California. The tree 
is hall pme, \va\l f^x. Ita height is 
about T5 ieet, au^ ^ot a. ^\^\axvft^ q\ 
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30 feet above ground it is pine, the 
next 20 feet are fir, and the re- 
mainder to the summit is pine. The 
fir portion of the tree is in flourish- 
ing condition, and the foliage per- 
fectly dense, but in the pine por- 
tion the leaves are scarce. 

Serviceable Rushes. — In an 
article on Kushes, a contributor to 
the Gardenerti' Chronicle points out 
that the plant has rendered con- 
siderable service to commerce. The 
canals or water-ways constructed by 
the Duke of Bridge v\'ater owed much 
of their stability to the rushes 
planted all along their banks, and 
particularly on the towing-path side, 
where the fringe of rushes saved 
the rope from fretting ; in short, the 
plant seemed essential to the canal, 
for its toughly-matted roots bound 
the banks firmly, and formed the 
crowning sod, making an elegant 
fringe, as useful as if it were made 
of hewn stone. Unlike the working 
of any shrub or tree that would out- 
grow its place in a year or two, the 
rush retains its evergreen wisps to 
all appearance for ever ; and we see 
Brindley's rushes little more than a 
foot high after a generation of boat- 
men have brushed their tops ten 
times a day. 

Cut Flowers in Vases. — A 
correspondent of the Oardeners^ 
McLgazine says : — ** It is a common 
experience that flowers in vases soon 
perish, and the subject appears to 
me worthy of a note in the interest 
of those of your readers who find it 
difficult to keep their table and 
mantelpiece flowers in good condi- 
tion. For my every, day enjoyment 
I keep filled a large trumpet-shaped 
green vase, and a pair of beleek 
vases on the mantel. I used to 
change the water, and I used also to 
put lumps of charcoal in it, aud yet 
my flowers soon fell to pieces ; but 
of late years I have found it suffi- 
cient to replenish once a-week aJJ 
the winter, and twice a-week all the 
sfimmer, and my Sowers keep well. 



On occasions when I have left home 
I have found them still bearable, if 
not brilliant, after from fifteen to 
twenty days ; but in hot summer 
weather they would not, of course, 
last so long. If they last, as a rule, 
a week, I think it sufficient, for, 
after all, freshness is everything in 
respect of flowers. Thus much by 
way of preface to a practical remark 
to this effect, that the secret of 
keeping flowers in good condition is 
not to disturb them in any way after 
they are once put up. To give fresh 
water, to cut off the stalks, and so 
forth, is really waste of time ; for 
although they will look a little better 
if carefully touched up and re- 
arranged, they soon after fall to 
pieces. As to the use of charcoal, it 
is quite superfluous. If the water 
sinks too low, as it will in summer, 
carefully pour some in by opening 
the flowers gently with the hand. 
In keeping cut flowers, therefore, 
the less that is done to them the 
better." 

Growing Grapes. — As a suc- 
cessful example of amateur grape- 
growing, we give an instance of a 
vinery attached to a farmer's resi- 
dence. The house is span-roofed, 
27 ft. in length, and 16 ft. in width. 
The roof area is 486 ft. This roof 
has lately carried 400 bunches of 
grapes, principally Black Hamburgs, 
varying in weight from | lb. to 2^ lb. 
each. The berries were fine and weU 
coloured. Of these grapes the owner 
sold, beyond what he required for 
his own use, upwards of 200 lbs. 
and realised more than sufficient to 
pay his fuel bill, and other expenses 
of management. The soil he used 
was sound turfy loam and bones, 
and to this was added heavy top- 
dressings of manure and copious 
supplies of water. — Journal of Hor- 
ticulture. 

A New Cereal. — K \i^N^ ^^\^^ 
has been grown m Wvvi ^\»^\»^ <5>v 
Oregon, and tViwa iax t^q o\i^ V^^ 
been able to clasaiiy '\\., iox >i\vwy^ ^^ 
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bears a general resemblaoce to wheat, 
vet ita stalk, mode of ^wth, and 
heavy filaments cause it be taken 
for rye or barley by the most expe- 
rienced farmers. The grain was 
originally discovered in the stomach 
of a wild goose by a farmer. From 
seven to ten stalks spring from one 
root, and attain a height, when ripe, 
of four and a half to live feet. They 
are very thin, compact, of a bright 
straw colour, and extremely heavy. 
— Scientific American. 

Odd i?owers in Plants.— The 
small cup-shaped petals, which form 
the nectaries of Hdleborus^ are gifted 
with the same power of absorbing 
and digesting nitrogenous substances 
as the leaves of the Venus' fly-trap, 
and the Sundew. This has been 
shown by experiments instituted by 
Dr. Masters. 

Orchards, Woods, and Mar- 
ket Gardens. — In a Parliamentary 
* return just issued, the following de- 
tails are given relating to the quan- 
tity of land cultivated as orchards, 
market gardens, nurseries, and 
woods in Great Britain. The grand 
total in acres is as follows : — Or- 
chards, 154,584 ; market gardens, 
38,957 ; nursery grounds, 12,042 ; 
woods and coppices, 2,187,078. The 
counties in England whose acreage 
in orchards exceeds 20,000 acres are 
Devonshire, Herefordshire, and 
Somersetshire ; those whose acreage 
is over 10,000 are Gloucester, Kent, 
and Worcester. The acreage for 
market gardens is largest in Middle- 
sex—viz., 5,221 acre?. Essex comes 
next, with 4,110 ; then Kent, 4,028. 
All the other counties are far be- 
hind, those adjacent to the large 
towns, such* as Manchester and 
Liverpool, having naturally the 
largest acreage. The acreage per 
county occupied as nursery ground 
for growing trees, shrubs, &c., varies 
from 10 acres in Rutlandshire and 
J^in Bedfordshire to 1,334 in Surrey, 
this latter county having by so much 
fAe largest acreage that eveit Kent 



— the next on the list — has only 618 
acres. Middlesex has 592 acres. 
While the total acreage in England 
of orchards is 150,600, and in Wales, 
2,535, in Scotland it is only 1,449— 
an eloquent exposition of the influence 
of climate. There are 35, 364 acres of 
market gardens in England against 
712 in Wales, and 2,881 in Scotland. 

The Soap Weed. -A substitute 
for soap has been found in New 
Mexico —the soap weed, the roots of 
which are used for washing by the 
Mexicans. They consider the plant 
superior to ordinary soap for cleansing 
woollen goods, as it extracts all dirt 
and grease, and restores the lustre 
of the material 

Bark for Paper Making^.— 
The inner bark of the baobab-tree 
is found to furnish an excellent fibre 
for the manufacture of paper, and, 
unlike other trees, the baobab does 
not appear to be injured by the re- 
moval of the bark, which soon grows 
again, and, it is reckoned, may be 
removed every eight years. The 
bark after being beaten is dried in 
the sun and done up in bundles for 
exportation. The bark of young 
trees produces the best paper. 

The Eucalyptus Globulus. — 
The Italian Government, persuaded 
by the success of the Trappist bro- 
therhood of San Paolo fuori le mura 
di Roma, that the Eucalyptus glo- 
bulus, of which we have made men- 
tion in a preceding paragraph, has 
a beneficial influence in malarious 
districts, has presented to the land- 
holders of Italy large supplies of 
slips of the tree for the purpose of 
forming plantations where its virtues 
seem required. The Government 
also intends to grow the Eucalyptus 
along the boulevards of the large 
cities, and even along the various 
lines of railway throughout the king- 
dom. Landholders themselves, re- 
marks the Lancet, are following the 
initiative of the Government, and in 
a few yeaTO Italy expects to drive 
malaria, ^ ^tt^Q\.W«i\^ ixoax sj^g^ 
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borders as agae has been expelled 
from those of Lincolnshire. 

Flowers for Food.— It is not 
ohen that we find the flowers of a 
tree or plant used as an article of 
food. Such instances, of course, 
says the Gardener^ Chronicle, are not 
wanting; the capers of our '* caper 
sauce " are well known to be flower- 
buds of Capperia spinosa, or of Zygo- 
phyUum fahogo, which latter are ! 
occasionally substituted for real ca- 
pers. In many parts of India, 
however. Dr. Brandis tells us, the 
flowers of a Sapotaceous tree, Bas8ia 
lati/olia, form a really important 
article of food. These blossoms, 
which are succulent and very nume- 
rous, fall by night in large quantities 
from the tree, and are gatnered up 
early in the morning; tbey have a 
sweet but sickly taste and smell. 
They are then dried in the sun and 
sold in the bazaars. An ardent 
spirit, which is strong and intoxi- 
cating, is distilled from these flowers 
by the hill people, who also eat them 
either raw or cooked, often with 
parched grain ; they are also put in 
sweetmeats. The blossoms of ano- 
ther species, B, longi/olia, are em- 
ployed in a similar manner by the 
natives of Mysore and Malabar, 
where it abounds ; they are either 
dried and roasted, and then eaten, 
or bruised and boiled to a jelly and 
made into small balls, which are 
sold or exchanged for fish, rice, and 
various sorts of small grain. The 
flowers of both species are also eaten 
by owls, squirrels, lizards, jackals, 
&c. ; and Roxburgh mentions a re- 
port that the last-named animals 
" are apt to grow mad by too much 
feeding on them," especially in the 
time of blossom. 

Manna. — Although the manna 
of commerce is, as is well known- a 
saccharine exudation from the stem 
of the Manna Ash {Flaxinus omits), 
we learn from the Pharmacographia 
that it waa formerly obtained from 
the Jeavee of that tree, Frevioaa to 



the fifteenth century the manna used 
in Europe was imported from the 
East, and was not that of the stem. 
**Kaflaele Maffei, called also Vola- 
terranus, a writer who flourished in 
the second half of the fifteenth cen- 
tury, states that manna began to be 
gathered in Calabria in his time, but 
that it was inferior to the orientaL" 
At this period the manna collected 
was that which exuded sponta- 
neously from the leaves of the tree, 
and was termed manna di foglia or 
manna di fronda ; that which flowed 
from the stem was called manna di 
corpo, and was less esteemed. The 
manna di foglia became quite un- 
known, so much so that a writer in 
1770 questioned its existence. This 
was owing to the introduction, about 
the middle of the sixteenth century, 
of the plan of making incisions in the 
trunk and branches of the tree — apian 
which was at first opposed by legal 
enactments, but which, nevertheless, 
became generally adopted on account 
of the more copious suppUes which 
the collectors were thereby enabled 
to obtain. 

The ** Tea Tree."— The beauti- 
ful coral-like fruit with which the 
so-called tea tree (Lycium barbarum) 
has been loaded in some localities 
this autumn (1875), has suggested 
the inquiry whether it has ever 
been turned to any useful purpose. 
So far as we know, no experiments 
have been made in this direction, 
but it is at least probable that it 
would be worth while to institute a 
few judicious investigations into the 
matter, especially as we learn from 
Dr. Brandis that the fruit of allied 
species is eaten in India. The berries 
of //. europcBvm are^eaten in the 
plain districts of the Punjab, Siudh, 
and Guzerat ; and camels and goats 
feed on the branches. — Gardeners' 
Chronicle. 

The Growth, oi P\a.Ti\»,--'^^ 
direction oi p\aiit-gro^\)cL,*\\.\&VcLa^'^, 
is determined ^ot\x\yj \v^\. ^^^ Y^ 
gravity. The g,eotto^\am, ot wi>BkSStt- 
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of gravity exdosive of light, has be- 
fore becD examined ; and recently 
M. MiiUer (Thurgau), we learn from 
Flora, has endeavoured to study the 
converse fact of heliotropism, by ex- 
cluding the influence of cravity as 
far as possible. He grew nis plants 
in a cylinder rotating about its hori- 
zontal axis. The apparatus was so 
arranged that the light, coming 
through an aperture in the shutter 
of a dark room, fell parallel to the 
axis ; the bendings observed were 
thus purely heliotropicaL Among 
other results he found that only 
those zones which were not fully 
grown out showed heliotropic bond- 
ings ; that the most strongly-growing 
ps^ts of the stem were most sen- 
sitive to one-sided illumination ; that 
the bending takes some (variable) 
time to manifest itself, and continues 
some time after removal of the cause ; 
that the rate of bending is at first 
slow, gradually increases to a maxi- 
mum, and thereafter diminishes ; 
that the bending is greater the in- 
tenser the light, &c. 

Flowers for Perfuming Tea. 
— According to a recent Chinese 
Materia Medica, the principal flowers 
used in perfuming tea are those of 
Gardenia radicans, Ja^ninum sam- 
bac, Aglaia odorata, Temstromia 
japonica, CameUia sasanqua and 
Oleafragans, those of the last-named 
shrub being especially esteemed for 
the purpose. The leaves of Silax 
alba, and many other species of wil- 
low, are employed in making a kind 
of tea called T'ien-cha, and are openly 
mixed at Shanghai with the tea in- 
tended for exportation. 

The Sorrowful Tree.— Tn the 
island of Goa, near Bombay, there is 
a singular vegetable, ** the sorrowful 
tree, so called because it flourishes 
only at night. At sunset no flowers 
are to be seen, and yet half an 
hour afterwards it is full of them. 
They yield a sweet smell, but the 
sun no sooner begins to shine than 
some of them fall, and others close 



up. This continaes thronghoat the 
year. 

Black Boses.— A Califomian 
has succeeded, after several experi- 
ments, in raising roses as black as 
ink. His plan was to engraft a 
slip of a dark red rose into an oak- 
tree, where it grew, flourished, and 
blossomed, the dark sap of the oak 
effeetually colouring the rose black. 

Harmony of Colours in 
Flowers. — One of the obscure 

Eoints of science is the cause of ilie 
armony of colours always observed 
in flowers. An exchange states that 
when two colours are found, they 
are generally complements of each 
other. The wild asters of autumn 
generall}r have purple rays and 
yellow disc flowers. The pansy is 
yellow and purple, and tiie blue 
violet has its stamens yellow and 
its petals a reddish blue. In fact 
yellow and purple generally go to- 
gether in flowers. A splendid 
example is afforded by the larse Iris 
Oermanica, the popular fleur-ae-luce 
of our gardens. From the white 
base of its petals the colourless sap 
passes into its petals, which become 
of a gorgeous purple, while the beard 
of the petals becomes at the tip a 
very rich yellow, though the lower 
part of each separate fimment is not 
of the purest white. What chemical 
or physical law determines the ar- 
rangement of colour, if there be any 
such secondary cause, is not yet 
discovered. Two French chemists, 
Fremy and Cloez, say that the tints 
of flowers are due to cyanin, xanthin, 
and xanthein. Cyanin is reddened 
by acids. A supply of vegetable 
acid developed in a flower would 
then turn the blue to rose colour, 
while a scarcely sensible quantity 
might produce a purple. Aimthin 
is a yellow from the sunflower, and 
xanthein the yellow of the dahUa. — 
EngUah Mechanic. 

Climates for tlie Eucalyptus. 
— M. de Saporta has recenuy com- 
municated to the Central Horticol- 
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tural Society of France a note on the 
minimum temperature which can be 
borne by Euixilyptus globulus and 
other plants in the South of France. 
M. de Saporta remarks that, during 
the winter of 1870, the temperature 
at Hyferes, sank to 8** C. below 
freezing point, when the lemon was 
killed to within three feet of the 
ground, the orange half-way down, 
while the Eucalyptaa globulus only 
Buffered in some of its smaller 
branches. Buonapartea sp., Dra- 
ccena indivisa, Chamcerops excelsa, 
Sabal unibraculifera, and Cocos 
austrcUis remained unhurt; and 
C<yrypha austrcUis was much injured, 
but subsequently recovered. The 
date palm suffered but little, though 
the oleander was killed to the ground. 
All the plants just mentioned were 
planted in the open, and received no 
protection. Chamcerops excelsa, in 
the Basses Alpes, withstood a cold 
of 16" C. below freezing point, with 
only a little litter around the stem. 
Eucalyptus globulus does well in 
slightly moist or even in dry soils, 
but not in those which are con- 
stantly moist; viYkilQ Sabal Adansonii, 
which also resisted 8** C. below 
freezing point, does well in marshy 
places. 

Market Gardening: near 
Paris. — M. Herz^, Inspector-Gene- 
ral, and member of the Committee 
of Agriculture, has contributed the 
following statistics respecting the 
market gardening near Paris, in a 
paper read before that society : — 
"At the present time the market- 
gardens in the suburbs of Paris 
are 1800 in number, covering an 
area of 1378 hectares (3404 acres). 
Those within the walls of Paris oc- 
cupy 750 hectares (1852 J acres). 
The average size of these gardens 
is from IJ acres to 1| acres. 
They generally contain a dwelling- 
house as well as a stable, and a 
shed. The land lets at from 1000 to 
1200 francs per hectare (162. 3«. 4d, 
to ^9l. 7s, 6a. per acre) and the house 



at from 300 francs to 400 francs (122. 
to 161. ). The land is never at rest, 
and produces from two to three 
crops yearly. For such a cultivation 
a great deal of labour is necessary, 
abundant manure, and frequent 
watering, and often artificial shelter 
has to l^ provided for the crops, so 
that in these 1800 gardens there are 
360,000 forcinjg frames and 2, 160,000 
bell glasses. The owners rise at two 
o'clock in the morning in sunmier, 
at four o'clock in the winter; the 
master is always at the head of his 
men, while the wife looks after the 
women, and it is she alone who at- 
tends to market. The population 
employed in market gardening is 
about 7500 persons, the value of the 
stock is estimated at 8 millioncr of 
francs (320,0002.) 1,200,000 francs 
(48,0002.) is spent annually in stable 
manure, whilst the value of the ve- 
getables sold amounts to 12 millions 
of francs (48,0002.), and 300,000 
francs (12,0002. ) is obtained from the 
sale of exhausted soiL" — Journal of 
the Society of Arts, 

Coffee in Danger. — A good 
deal of attention has been directed 
of late to the island of Dominica as 
a coffee-producing country. At one 
time coffee was one of the staple 
productions of the island, and was 

frown not only in large quantities, 
ut also of excellent quality. At 
the present time little or none is 
exported to Europe, but the island 
still grows sufficient to supply its 
own demands, and we believe sends 
a little to the neighbouring islands. 
This falling off in the coffee-plant, 
in a soil and climate which expe- 
rience showed was eminently suited 
to it in every respect, was due to 
the extensive destruction of the 
plants by what was then known as 
the coffee blight. This was soon 
found to be of insect origin, but no 
active or energetic measures were 
taken to rid the island of the pest, 
which continued its ravagaa^ de- 
stroying many p\&iitd\^Qiv'&^ ^\A ^^c* 
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driving planters away in great num- 
bers. — feature, 

Coffee-Orowing in India. — 
The cultiyation of coffee in India is 
steadily progressing, and although 
the introduction of the plant into 
the eastern portions of the country 
is of ancient date, it is only within 
the last twenty years that much 
attention has been given to its pro- 
duction. The principal plantations 
are situated in Mysore and the Neil- 

fherry Hills, at an elevation of 
000 to 4000 feet above the level of 
the sea. The climate of these dis- 
tricts, besides beinff well adapted to 
the cultivation of the coffee-plant, is 
not so injurious to Eurox)eaDS as 
many other parts of the country, 
and it is probable that the industry 
will be largely developed. — Nature, 
Spring Flowers. -The average 
day of flowering of thirty-two spring 
flowers has l^en determined, of 
which the following are examples : — 
OcUanthus nivalis, Jan .25 ; hranthia 
hyemalis, Jan. 30 ; Hepatica triloba, 
Jan. 31 ; Corylus AveUana, Feb. 2 ; 
Rhododendron atrovirens, Feb. 3 ; 
Crocus susianua, Feb. 4 ; Leucojum 
vemum, Feb. 10 ; Daphne Meze- 
reum, Feb. 22; Narcisitus pumilus, 
March 10 ; Orobus verjius, March 
11 ; Muscari hotryoides, March 18; 
Rihe^ sanguineum, March 22 ; Nar- 
cissus paeudo' Narcissus, March 31 ; 
and FritUlaria imperialis, April 1. — 
Nature. 

Eucalyptus Globulus out of 
Favour. — Sometime ago the Army 
Sanitary Commission forwarded a 
memorandum to the Government of 
India regarding the alleged bene- 
fits which were expected to follow 
the cultivation of the Eucalyptus 
globulus in malarious districts. The 
reports that have reached this 
country from India are such as 
finally to dispose of the question. 
It appears that the Government of 
India have been importing seeds of 
the tree for many years past at a 
considerable expense, but that the 



only places where it has been culti- 
yated with success, are Raneckhet, 
in the South-west Provinces, and 
the Neilgherries, in the Madras Pre- 
sidency. All attempts to rear it in 
the plains, where its alleged anti- 
miasmatic qualities would bo most 
appreciated, have proved failures. 
Mr. O'Connor observes : ** It is a 
native of the cool, temperate zone of 
the Australian continent and Tas- 
mania, and its unsuitability to the 
tropical plains of this country seem 
now manifest." After emimerating 
the virtues currently attributed to 
the tree, he adds : '*The catalogue 
of the virtues of the blue gum-tree 
makes me think of the wonderful 
powers supposed 300 years ago to be 
possessed by that *most holy herb,' 
tobacco." Clearly such statements 
want confirmation before they can 
be accepted. They bear, indeed, on 
their face the mark of exaggeration. 
In one of the papers in which an 
account of the properties of the tree 
is given, it is stated that the British 
Government has largely grown it in 
India and on the West Coast of 
Africa with astonishing results in 
the diminution of fever. Now, we 
know that in India no such results 
have been obtained, and on the West 
Coast of Africa attempts are only 
now being made to introduce the 
tree. Mr. Broughton, the govern- 
ment quinologist, says that he has 
examined the bark and leaves of the 
Eucalyptus globulus, and that neither 
quinine, quinidine, chinchonidine, 
nor chinchonine, is contained in the 
plant in any proportion. — Lancet, 

Flax from New Zealand. — 
Among the smaller plants of New 
Zealand, the Phormium tenax, or 
New Zealand Flax, is of especial 
value. In the preparation of this 
fibre the province of Marlborough 
has been from the first introduction 
of the industry, one of the prin- 
cipal exporting districts. At the 
present time there are about eight 
mills with from two to six machines 



THE WORLD OF PLANTS. 



49 



in each. Many men are also em- 
ployed in cutting and carting the 
raw materials to the mills, for which 
they are usually paid by the load. 
The operations of stripping, washing, 
and bleaching are carried on by men 
and boys, who receive wages varying 
from lOs, to \5s. a week for boys, 
and from 20a. to 25s. a week for 
men, board and lodging being also 
found. The scutching of the fibre 
and packing it into bales for export 
are generaUy undertaken by con- 
tract, the ordinary price given being 
at the rate of 30s. per ton. When- 
ever practicable, water-power is em- 
ployed to drive the machinery 
necessary for the extraction and 
preparation of the fibre, and this 
has, of course, a considerable advan- 
tage over steam-power, in the saving 
of the fuel and labour required for the 
latter. The state of the flax trade 
at present cannot be considered as 
satisfactory, owing to circumstances 
affecting the English market ; but 
there can be no doubt that a little 
time will remove the diflQculties re- 
tarding its development, and that it 
will ultimately prove one of the 
largest and most remunerative ar- 
ticles of export. In abundance and 
quality of the raw material, and 
facilities for producing the manu- 
factured product at a paying price, 
no other province is believed to pos- 
sess so many advantages. — Journal 
of the Society of Arts. 

Hemp iroxn Japan. — Japan 
produces hemp of the finest quality, 
and probably, when machinery has 
been brought to bear on the indus- 
try, it will compete favourably with 
Manilla hemp. The plant is peren- 
nial, and attains a height of six feet 
and upwards; the stem is covered 
with a short hairy substance; the 
le^es are heart-shaped, with a sharp 
-. point, their surface being of a bluish 
ooloor, and the back white; both 
sides are furry and rough to the 
toach. In the summer small sprouts 
fif about two or three inches in height 



appear at the point where the leaves 
join the stem, and throw out blos- 
soms, which develop into small 
white flowers. Mr. Consul Robin- 
son gives the following account of 
the manner in which the fibre is ob- 
tained : — When the summer has set 
in, the plantation is fired, after 
which the ground is well prepared 
with manure, and left till the close 
of sunmier, when the shoots will 
have attained their full height. 
They are then cut and soaked in 
running water for about four hours. 
After immersion the stalks are 
broken in about three places, by 
which means the rind is separated 
from the pith. In the interstice 
thus made the thumb of the left 
hand is inserted, and the stalks 
shredded. The shredded parts are 
placed in layers, and are next laid 
on a board which has a foot-piece at 
one end, so as to make an inclined 
plane. A small edged tool is then 
grasped in the right hand, the shreds 
being firmly held down with the 
left, and the inner white coating is 
scraped off. The shreds are now 
hung upon a frame, after which 
they are again placed on the board, 
and this time the outer green pith is 
scraped off. The fibre is then tied 
together in bundles and dried. This 
dried fibre is woven into cloth, and 
all kinds of piece goods. The outer 
green bark or peel is also dried, 
macerated, and made into pulp, 
being used for the manufacture of 
the coarsest kind of papers. It is 
sometimes used in its dried state by 
the poorer classes as a stuffing for 
mattresses. The best of the outer 
or surface fibre is also made up into 
a material very strong in texture, 
and of a mouse colour. The pith, or 
what is left after obtaining the fibre, 
is utilised in finishing off the thatch 
of houses. 

Monkey Fruit Trees. — The 
Baobab, or Monkey Fruit Tree, is 
well known from descriptioua aa oik^ 
of the giantii oi tUe \feg^<b\^\^^Q>A^ 
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It rears its vast trunk 30 or 40 feet 
high, with a diameter of three or 
four feet in the baby plants to usually 
20 to 30 in the older trees. Monkey 
Fruit Trees have been measured of 
as great a size as over 100 feet in 
circumference : ' * the thickest trunk, ' ' 
says one writer, *'I have ever seen 
was 66 feet in circumference, 
and was clean and unbroken, with- 
out a crack on its smooth bark." 
The leaves and tiowers are produced 
during the rainy season, and are 
succeeded by the long, pendant, 
gourd-like fruit, like hanging notes 
of admiration. Millions of these 
trees cover the whole of Angola, as 
they do, in fact, the whole of tropical 
Airica, sufficient to supply an in- 
calculable amount of paper material 
for years. 

Wild Bosemary Wanted. 
^The wild rosemary {Ledum palus- 
tre) has been suggested as a substi- 
tute for Persian insect powder. 
When dried as well as fresh it is 
destructive to lice, bugs, fleas, 
motlis, &c. The tincture prepared 
from it is also a remedy for the bites 
of gnats, and insects generally, not 
only relieving the itching in a short 
time but also the pain, when applied 
to a wound. The tincture repels 
gnats, when mixed with glycerine 
and rubbed upon the skin. It seems 
to deserve notice on account of these 
properties, and its possible substi- 
tution for the more expensive and 
frequently adulterated Persian in- 
sect powder. It is most effective 
when fresh and in bloom, and should 
be gathered in the latter condition. 

Mind in Plants.— As Dr. Forbes 
Winslow has remarked, vegetable 
life is so universally assumed to be, 
as a matter of course, unconscious, 
that it appears to many a mere folly 
to express a doubt of the correctness 
of the assumption. But, he con- 
tinues, let a close observer and ad- 
mirer of flowers watch carefully 
their proceedings on the assumption 
that they not only feel but enjoy 



life, and he will be struck with the 
immense array of facts which may 
be adduced in support of it. Endow 
them hypotheticaUy with conscious- 
ness, and they appear in a new and 
altogether different aspect. His 
conclusion is that they are undoubt- 
edly in the same category in this 
respect with the lower forms of 
animal life, respecting which it is 
impossible to determine whether 
they have consciousness or not. 

Dr. Lander Lindsay goes further, 
and regards mind and all its essen- 
tial or concomitant phenomena as 
common in various senses to plants, 
the lower animals, and man ; and 
he backs his belief with a cogent 
array of evidence, which, while it 
fails to demonstrate absolutely his 
position, shows very clearly the 
drift of scientific opinion. 

Dr. Asa Gray, after speaking of 
the transmission of jbhe excitability 
of sensitive plants from one part of 
the plant to another, the renewal of 
excitability by repose, and the power 
which the organs of plants have to 
surmount obstacles to positions fa- 
vourable to the proper exercise of 
their functions, goes on to say that, 
when we consider in this connection 
the still more striking cases of spon- 
taneous motion which the lower algso 
exhibit, and that all these motions 
are arrested by narcotic or other 
poisons — the narcotic and acid 
poisons producing effects upon vege- 
tables respectively analogous to their 
effects upon the animal economy — 
we cannot avoid attributing to plants 
a vitality and a power of making 
movements toward a determinate 
end, not differing in nature, perhaps, 
from those of the lower animtds. 
Probably, he adds with characteristic 
cautiousness, life is essentially the 
same in the two kingdoms ; and* to 
vegetable life faculties are super- 
added in the lower animals, some 
of which are here and there indis- 
tinctly foreshadowed in plants. 

Darwin has observed in the Irch 
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sera rotundifolia a faculty for oelect- 
ing its food, which in animalH would 
certainly be attributed to volition. 
Mrs. Treat has described the same 
trait in the plant. On being de- 
ceived by means of a piece of cnalk, 
the drosera curved its stalk glands 
towards it, but, immediately dis- 
covering its mistake, withdrew them. 
The plant would bend towards a 
fly held within its reach, enfold it, 
and suck its juices ; but would dis- 
regard the bait if out of reach, 
showing not only purposive move- 
ment (or a refusal to move, as the 
case might warraat), but also a 
certain power of estimating dis- 
tance. 

Again, Darwin has shown that 
the more perfect tendril bearers 
among climbing plants bend toward 
or from the light, or disregard it, as 
may be most advantageous. Also, 
that the tendrils of various climbers 
frequently attached themselves to 
objects presented to them experi- 
mentally, but soon withdrew on 
fiodins the support unsuitable. He 
says of the bignonia capreolata that 
its tendrils **soon recoiled, with 
what 1 can only call disgust," from 
a glass tube or a zinc plate, and 
straightened themselves. Of another 
bignonia, he says that the terminal 
part of the tendril exhibits an odd 
habit, which in an animal would be 
called an instinct, for it continually 
searches for any little dark hole in 
which to insert itself*. The same 
tendril would frequently withdi-aw 
from one hole and insert its point 
in another. In like manner, spi- 
rally twining plants seem to search 
for proper 8U| ports, rejecting those 
not suitable. 

Speaking of phenomena of this 
sort. Dr. Lindsay makes this strong 
remark : * * In carnivorous and climb- 
ing plants, there is a choice or alter- 
native between action or inaction, 
acceptance or refusal ; and the choice 
made is not always judicious. There 
may be an error, and the error may 



be corrected ; but in order to such 
correction, there must surely be 
some kind of consciousness or per- 
ception that a mistake has been com- 
mitted ; an exercise of will in making 
further efforts at success, and a 
knowledge bf means to an end, with 
their proper adaptation or applica- 
tion." 

According to Professor Laycock, 
organic memory is common to both 
animals and plants, and certain 
lianas seem to exliibit it in a marked 
degree in their antipathy to certain 
trees. The botanist Brown has re- 
marked that the trees which the 
lianas refuse to coil round are phy- 
sically incapable of supporting the 
climbers. 

And not only do many plants act, 
as one might say, reasonably, but 
some exhibit the opposite quality. 
In his "Vegetable Physiology," 
Professor Lawson speaks of the ec- 
centric movements of the side leaflets 
of hedysarum gyrans^ which make 
it appear as though the whole plant 
were actuated by a feeling of caprice. 

In many cases observers are, no 
doubt, self -deceived, and mistake a 
mechanical and wholly unconscious 
mimicry of intelligent action for an 
actual exhibition of intelligence ; 
still such men as Dr. Gray and Mr. 
Darwin are not apt to be deluded 
by mimicry or figures of speech ; 
and however much it may run 
counter to popular notions of what 
is proper to plant life, the hypothesis 
that intelligence does not end with 
animal life seems by no means in- 
consistent with a multitude of trust- 
worthy observations. — Scientific 
Amei'ican. 

A Most Useful Tree.— A tree, 
which would be a valuable acquisi- 
tion to any country where it would 
condescend to grow, is specially 
mentioned by Consul Morgan in his 
supplementary report on the trade 
and commerce of Brazil for the year 
1874. The tree in question is the 
camouba((7opemicia ccri/traV^'^'aixcL 
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tree, which, without any culture, 
develops itself in Ceara, Rio Grande 
do Norte, Bahia, &c. Perhaps in no 
country, says Consul Morgan, is a 
plant applied to so many and varied 
purposes. It resists the most pro- 
longed drought and preserves itself 
constantly luxuriant and green. Its 
roots possess the same medicinal 
effects as the sarsaparilla. From the 
trunk are obtained strong fibres, 
which acquire a beautiful lustre, as 
well as corner pieces of timber and 
excellent palisades for enclosures. 
The palmetto top wheu young serves 
as an appreciable and nutritious food; 
and therefrom also wine, vinegar, 
and a saccharine matter is extracted, 
as well as a kind of gum similar in 
its taste and properties to sago. This 
plant has often served during the 
period of excessive droughts as the 
means of support to the populations 
of Ceara and lUo Grande do Norte. 
From the wood and trunk of the tree 
musical instruments are made, as 
also tubes and pumps for water. 
The delicate fibrous substances of 
the pith of the stalk and its leaves 
• make a good substitute for cork. 
The pulp of the fruit is of a pleasant 
taste, and the nut, oily and emul- 
sive, is, after being roasted and re- 
duced to a powder, often used as 
coffee. From the trunk of the tree 
a species of dour similar to maizena 
is extracted, as well as a liquid re- 
sembling that of the Bahia cocoa-nut. 
From it, dried straw, mats, hats, 
baskets, and brooms are made ; and 
of this straw large quantities are 
exported to Europe, where it is 
employed in the manufacture of fine 
hate, the whole value of which ex- 
poHation, and of such as is utilised 
by national industry, amounting now 
to about 117,500i. per annum. 
Finally, from its leaves is produced 
the wax used in the manufacture of 
candles, the annual exportation of 
which exceeds in vaiue 102,500^. 
Improvementa on Nature. — , 
Jf we may rely upon the curious \ 



statements occasionally made re- 
specting, the possibility of artificially 
altering the colours of flowers, and 
which have been put together in the 
form of an ititeresting article by an 
American paper, the art of manipu- 
lating flowers may be expected to 
be gather extensively developed. 
Red roses, dahlias, pansies, and 
several other flowers, it is said, 
almost instantaneously become white 
if held over the fumes of sulphurous 
acid. The effect of dipping many 
blossoms into a little ether to which 
a tenth part of ammonia has been 
added, is said, on the authority of 
M. Filbot, to be very remarkable. 
Red, pink, or violet flowers become 
intensely green. Scarlet geraniums, 
red roses, heliotropes, and lilacs 
become after immersion a vivid cop- 
peras green. Some other flowers, 
differing from these in colour, assume 
various shades of dark blue. White 
flowers sometimes become orange, 
though generally yellow. The rose 
geranium is said to become blue in 
a very ciu-ious manner. The vale- 
rian becomes grey, red cockscombs 
dark violet, and other flowers of 
various kinds assume a beautiful 
brown metallic appearance. Yellow 
flowers are not affected. These 
changes may be effected during the 

Eeriod of growth, and flowers may 
e sprinkled, or otherwise marked, 
without wholly immersing them. A 
violet-coloured flower, for instance, 
may be spotted or striped with white 
while still growing in the ground. 
M. Gabba has brought about changes 
of a similar kind by ammonia 
alone. He merely poured the fluid 
in a plate, inverted over it a cone, 
open top and bottom, placed the 
flowers over the top of it, and found 
that very astonishing changes were 
produced merely by the volatile 
ammonia. He adds, too, that asters, 
which have no odour, under the in- 
flueuce of ammonia acquire a very 
agreeable &meW.. 
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— Li the departmeDt of Yar, in the 
South of fVance, M. Cortambert 
planted three years ago 2,000 seed- 
lings, a few inches hidb, of the 
Eucdlyptiia globidtLS. The trees 
have now attained an average height 
of 30 feet, with a girth of about 14 
inches at 3 feet from the ground. It 
has been found necessary of course 
to thin the plantation, as the whole 
2,000 were planted in a space of one 
hectare. The wood of the Euca- 
lyptus is extensively used in Algeria 
for carriage-building, and plantatious 
are becoming numerous in the South 
of France. 

The Cultivation of Tea.— A 
series of interesting articles has lately 
appeared in the Flanters^ Gazette on 
Indian tea. From one of these we 
take the following extract : — 

There are two modes of cultivating 
tea— very high and low cultivation. 
The former consists in not sparing 
expenditure, and thus urging the 
plant in every way to j'ield largely. 
The second plan is to work cheajjly, 
under tlie idea that though the pro- 
duce will be smaller the profits will 
be larger. Both these systems have 
had their advocates, and have been 
fairly tested during the last ten 
years. The results are all in favour 
of the first plan, and the advocates 
of the second are now very few. 
Such as still believe in it have pro- 
bably had no opportunity of seeing 
both tested. Agricultural experience 
has shown in all countries that high 
cultivation pays best, and the tea 
plant is no exception to the general 
rule. 

In estimating the probable yield 
of tea per acre in the table below, the 
following is assumed :— 1. That the 
climate is a good one for tea, though 
possibly not the best obtainable. 
2. That the soil is of an average 
degree of richness. 3. That the land 
is tlat, or nearly so. 4. That the 
plants are hybrid and of a medium. 
class. 5. That high caltivatioa ia 
followed out, and that both the 



pruning and picking are done on 
the most approved methods. 

The produce should then be about 
as follows : — 



Tear after Planting. 



5^2 

I O e8 fc, 



•5 2 
> 5? 5 

^.3 



F;rst 1 


Nil 
Nil 

} 

2 

4 
5 
6 

7 


Nil 


8 Juoiid ' 


Nil 


Th ri 


(V) 


Fourth 

Fifth J 


3'20 


Sixth ' 


400 


Soveuth 


480 


Eighth Hud all subse- 
quent years. 


560 



It is convenient to calculate tea 
by maunds, for pounds necessitate 
such lengthy figures. The maund 
here alluded to, however, is not the 
Indian maund ; that is no fixed 
weight, but varies in many districts. 
The maund, as applied to tea, is 
an arbitrary measure, representing 
exactly eighty English pounds avoir- 
dupois. 

The results given in the table 
above will ba exceeded on lirst-rato 
sites in iirst-rate climates ; it is not 
right, however, to give exceptional, 
wliich are never fair results. 

The Sslf- Fertilisation of 
Plants. — Mr. Thomas Meehan, one 
of the most acute and thoughtful of 
American botanists, has several 
times during the present year 
brought before the Philadelphia 
Academy of Natural Sciences the 
subject of the fertilisation of plants. 
He has observed that there are 
plants with conspicuous and attrac- 
tive flowers, which are as much 
adapted to secure self-fertilisation 
as other flowers are for cross-fertili- 
sation. One of his examples is the 
green -house annual, Browallla elata^ 
belonging to the oxdet ^ctc>r^V!w\a.« 
riaceae, having an aA>\.Ta.c\AM^ \Jv»a 
flower. Not onVy d.o^^ "\\» ^xo$^nvr» 
abundance oi "pexifec^i ^«i^^ v^^^j^^Qi^ 
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experiinont, where the gas evolved 
was collected by itself, it was tested 
and prov^ to be oxygen. This 
peculiar reduction process was also 
proved to take place iu some species 
of Sempervivum. The nature of the 
acid in these plants is not yet known, 
although citric acid seems to be one 
of the free acids iu the CraasuUicea. 
Plants containing oxalic acid do not 
evolve oxygen, as this acid cannot 
be reduced. Mayer also discovered 
another interesting point in this 
counection. Plants of this kind, 
which ha<l been kept in the dark 
until nearly all the starch had dis- 
appeared, wheu placed in sunlight, 
with carbonic acid excluded, affain 
became rich iu this substance, thus 
indicating the reduction of the acid 
to carbo-hydrates. The pheuomenon 
which tirst suggested these experi- 
ments was one observed loug since 
by Heyne and Link, that tlie leaves 
of certain (Jrassulacere tasted sour 
in the moruing, and lost tliis tiiste 
towards noon. — English Mech'tnic. 

The Fungus of the Potato 
Disease. — The potato disease, 



plant, too small to be seen except 
under a high magnifying power. 

The potato fungus, wmch is named 
Peronospora infe^Utns^ emerges in 
the form of fiue threads from out of 
the innumerable mouths or breath- 
ing pores of the leaves ; these threads 
branch rcx)eatedly, and at the top of 
each branch may be seen a spore or 
seed. Wheu these spores or seeds 
fall off the branches on to the leaf, 
they burst, and the corrosive con- 
tents bore into the leaf and extend 
the disease. But the spores do not 
always gerndinate in this way. They 
frequently divide themselves into 
from three to eight portions; and 
wheu these portions emerge, each of 
these secondary spores or seeds is 
seen to be furnished with two tails. 
With these tails the seeds (named 
** zoospores " ) propel themselves 
rapidly about like animals for many 
hours, or even days. Sometimes 
they rush iuto the mouths of the 
plant and swim about in the spaces 
between the cells. At last they 
come to rest, burst, and extend the 
disease by their corrosive spawn- 



which originally appeared about the threads, if these spores are dropped 
year 1844, and which attacks the j upon perfectly healthy leaves, they 

penetrate the tissues and cause the 
murrain. 

Mr. Smith noted the winter life 
of the fungus by gathering a numl)er 
of badly-iufected leaves into a moist 
dark place. This treatment caused 
an unusually luxuriant growth of 
spawn threads, and new organisms 
were thus produced. The larger of 
these bodies was female and the 
smaller male. The male has a fine 
beak, he attaches himself to, and 
pierces the female, and it is this 
pierced female body which carries 
on the life of the fungus. If it 
falls upon a dry place it dies, 
but if it alights on a moist 
place it remains alive, though dor- 
mant, till the following June or 
July. Then its brown warty outer 
coat craciVLS\iv\oTi\vavftto\X9,fra^rnents, 



potatoes every summer with more 
or less virulence, has long been 
known to be produced by a fungus ; 
but botanists have for years been 
vainly trying to find out what be- 
comes of this fungus during the ten 
months of the year when it was 
hidden out of sight, believing that, 
if they could trace it during this 
period, a cure might possibly be 
elFected. 

Mr. Worthiugton G. Smith, a 
member of the Scientific Committee 
of the Royal Horticultural Society, 
considers that he has made this long- 
sought-for discovery, inasmuch as 
he has kept the potato fungus alive 
(though dormant) during the whole 
of last autumn, winter, and spring. 
For this service he has received the 
Society's Gold Knighti&n Medal. 
The potato fuDgua is a parasitic \ and the coii\iaii\» e.mst%^ «v5CwBt ^ 
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threads or as seeds furnished with 
two tails. The first breath of air 
carries them from the moist earth 
in every direction. Such as do not 
now alight on potato plants perish, 
but such as do, at once renew the 
murrain for the season, and so pro- 
long the life of the pest from one 
year to another. 

Almost equally as destructive as 
the potato-fungus proper is a second 
fungus, which is the direct cause of 
putrescence in potatoes. This para- 
site is named Fusisporium aolani. Till 
the recent spring, when Mr. Smith 
made out and illustrated its winter 
life, this fungus appeared and dis- 
appeared quite as mysteriously as 
its brother parasite. It undergoes 
a long period of dormancy in decay- 
ing vegetable matter in the form of 
small spores or seeds. — Oraphic. 

Flowers and their Colours. 
— While the green colour of leaves 
absolutely requires, for its forma- 
tion, the action of light, there is by 
no means such a dependence in the 
colour of flowers on light. From 
experiments made many years ago 
by Sachs, it appeared that not merely 
bulbous and tuberous plants took 
quite a normal form in perfectly dark 
chambers, and gave coloured flowers, 
but that other plants also x>roduced 
normal flowers, when the flowers 
only were kept in a dark space, and 
the green leaves exposed to light. 
At the same time diflerences were 
now and again observed, in the va- 
rious plants, between the illuminated 
and the darkened flowers, and they 
seemed to call for further experi- 
ment. The matter has been inves- 
tigated by M. Askenasy, who has 
described his results in the Botan- 
ische Zeitung, 

It was found that Tulipa Gesne- 
riana gave, in darkness, quite the 
same Sowers as in light, and the 
flowers of the plants grown in dark- 
ness were in no wise altered, when 
iki<ty were afterwards brought to the 
light, and the etiolated sterna and 



leaves became green. The same re> 
suit was obtained from Crocus rer- 
nus. On the other hand, Hyacinthua 
orientalia showed a distinct influence 
of liglit, and that in two ways : flrst, 
the light accelerated the develop- 
ment of the flowers about fourteen 
days ; then the flowers which grew 
in the dark were not indeed colour- 
less, but the intensity of the colour 
was less, and its distribution was 
different from that in normal flowers. 
If the upper part of a cluster of 
flowers grown in darkness was cut 
off and exposed to light, there was, 
even after one day's action, a decided 
increase in the intensity of the colour, 
and in three days the flowers were 
nearly as deeply coloured as the 
normal flowers. ** It is not with- 
out significance," M. Askenasy re- 
marks, **that the change of colour 
which the light here produces is 
independent of the previous forma- 
tion of chlorophyll. The older flowers, 
which had been earlier produced in 
the darkness, did not first become 
green, then blue ; they rather at 
once took a dark blue colour, and 
only the younger flower buds formed 
at first chlorophyll in the light, so 
that they became at first as green 
as the buds of the same age grown 
in light, and afterwards developed 
in the same way as these." 

Scilla campamdata, developed, iu 
the dark, normal flowers, in wiiich 
the blue colour of the corolla was 
somewhat weaker than the uncovered 
specimens, while the reddish colour 
of the inflorescence of the normal 
plants was absent iu the darkened 
ones. Fidmonaria officinalis^ on the 
other hand, develo2)cd its flowers iu 
darkness from the flower-buds quite 
normally ; and also in the darkness 
the change of colour proper to this 
flower passed from red to blue, but 
the flowers that were developed 
later were more wea.k\"j Q.Q\ft\«^^« 

Further expetimieii^ -^et^ \s\.ib^^ 
with Archis ustulala, SVUue. •p«tv* 
dula, Antirrhimivti racL^v^^ wA Ptu* 
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vella fframllflora, and the resulta 
were similar to those that have been 
described. The aiiDhor makes the 
following remarks in conclusion : — 
*' The experiments here described 
show that many flowers need light 
to acquire their normal colouration, 
while others can dispense with it. 
Wherein lies the ground of this dif- 
ference does not yet appear, and 
numerous further experiments will 
be necessary befoi*e the phenomena 
can be reduced to order. In most 
of my experiments the individual 
flower-bearing shoots were brought 
entirely into the dark. Objection 
might perhaps be taken on this score 
to the value of such evidence, and 
the phenomena observed bo partly 
attributed to defective nutrition. 
Bub the experimental plants were, 
in all cases, perennial growths, fur- 
nislied. with many subterranean 
parts, which of course contained 
abundant quantities of reserve ma- 
terial; there were also present, in 
most cases, numerous uncovered 
shoots in connection with those in 
the dark, and which could bring 
nutriment to the latter; still 1 did 
not give special care to this point. 
But, above all, the fact was to me 
decisive that the flowers formed 
under exclusion of light presented 
a normal size and form. Under 
such circumstances it would be a 
highly-forced view to attribute the 
absence of colouring matter to de- 



; fective nutrition." — English Me- 
! chanic. 

Potato Planting.— It may be 
well to remind amateurs, that after 
experiments innumerable have been 
tried with potatoes to enable them 
to withstand disease, or with a view 
to assist their escaping its attacks, 
little or nothing has been effected 
except by showing clearly that no 
, dep^dence can be placed upon any 
I method but growing early and second 
I early kinds, with the seed properly 
I prepared by being wintered cool, 
with as much light as possible, to 
produce strong tough sprouts, which 
will render them less liable to get 
injured or broken off in planting; 
by the avoidance of rank stimulating 
manures; and by planting sufficiently 
early, to admit of the crop being 
ready for lifting before the time that 
the disease usually becomes virulent. 
With this view I should advise that 
all garden ground intended to be 
cropped with potatoes — as soon as 
it is dry enough to be prepared for 
planting — should immediately be got 
ready. In early planting there is 
undoubtedly some danger from 
spring frosts after the plants appear 
above ground, but, by keeping them 
earthed up, the danger may be miti- 
gated, and far less mischief will 
occur from the young leaves being 
slightly injured by m)st, than by 
the crop being late and exposed to en- 
tire destruction by disease. — Garden, 



GEOGEAPHICAL NOTES AKD TRAVELLERS* TALES. 59 
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Exploring Work in Pales- 
tine. — lieat. Conder, addressing 
the Scientific Conference at South 
Kensington in the beginning of June, 
furnished an account of the explor- 
ing work recently accomplished in 
Palestine. Within five years 4,600 
out of 6,000 square miles of country 
had been surveyed, and nearly 4,000 
heights measured. The position of 
three-fourths of the BibUcal towns 
had been set at rest, and the true 
site of the Cave of Adullam and 
also of the Ford of Baptism of the 
Jordan had been ascertained. 

Sand Hills in Motion. — A 
proof of the movement of sand-hills 
with the prevailing wind has been 
afforded by a revision of the survey 
made some years ago in Southern 
India. It was found on searching 
for one of the old stations in a group 
of sand-hills, that it had been moved 
1,060 yards to the E. S. E., or at the 
rate of 17 yards per annum. 

The Suez Canal.— The filling 
up of the Suez Canal may now be 
considered indefinitely postponed. 
Last year between the two seas, 
only 52,700 cubic metres of " stuff" 
were removed, and the canal was 
navigated with facility by steamers 
drawing as much as 27ft., and over 
400 ft. in length. The bed of salt 
which forms the bottom of the 
Bitter Lakes, is gradually dis- 
solving, so that this portion of the 
canal is being steadily improved. 

Rains, Floods, Rivers, and 
Seas. — According to a French 
serial, the quantity of water which 
is poured night and day into the 
ocean is equal to that which would 
befamiahed by 2,000 rivers of the 



capacity of the Seine when full. 
But this is a mere atom to the 
amount accumulated in the oceans. 
Assuming the mean depth of oceans 
to be about five kilometres, the en- 
tire volume of water in them would 
be about two thousand milliards of 
cubic kilometres. Two thousand 
Seines, full, would only produce 
about 200 cubic kilometres of water 
per twenty-four hours, so that they 
would have to flow night and day, 
without interruption, for thirty 
tlwusand years, to fill these abysses. 
And this is supposing no loss 
through evaporation. Yet this im- 
mense volume in the sea-basins is 
but small in comparison with the 
total volume of the earth ; not so 
much as the half -thousandth part of 
it. The rain which fell in February 
last in Paris was equivalent to a 
quantity of 4,500,000 cubic metres 
over the whole city. This mass of 
water brought 88,000 kilos, of 
mineral matter, in which were ob- 
served a multitude of iron globules 
attractable by the magnet, and pro- 
bably from meteoric combustions. 
There were not less than 170,000 
kilos, of organic matter, produced 
partly by emanations from the city, 
but composed partly also of germs 
of sporules, or even of living infu- 
soria. This February rain must 
have brought to the capital more 
than 9,000 kUos. of ammonia, an 
aerial manure which the plants 
would have appropriated had the 
Parisian land been covered with 
forests and inundated. Ttife^^ci^^ ^^ 
in the good old tme^ jai ^^tdlXJl- 
Jogdne. 
A Magnetic XBlaTiei.— TVa n^- 
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canic rocks composing the founda- 
tion of the Isle St. Paul are 
ferruginous. Those on the north 
side of the crater, which result from 
the slips whereby all the east side 
of the mountain is laid bare, attract 
the two poles of a maguet, and con- 
tain six per cent, of iron. Those 
met with around the cones of scorisB 
situated at the foot of the exterior 
8lo{)es of the crater, on the sea 
shore, are true magnets with two 
poles, containing fourteeu per cent, 
of iron. The observations made for 
declioatiou and inclination indicate 
the local action of a south pole to- 
wards the ceotre of the crater, a fact 
which should warn navigators to 
guard against the magnetic influence 
of this isle. — A. CaziUf in Coviptea 
Rendaa. 

Arctic Discovery. — Captain 
Souter, of the Intrepid^ from I>avis 
Straits' whale- fishing, reports that 
while anchored in Isabella Bay, he 
found it necessary, in consequence 
of the great body of ice coming 
down, to proceed in shore. After 
sailing some distance he came into a 
line, commodious, natural harbour, 
not maAed in charts. There was 
nothing to show it had ever been 
entered before. Captain Souter and 
other othcers left in a cairn a writing 
indicating the discovery. Splendid 
water was found, and there was less 
of the Arctic appearance than usual 
about the locality. 

A Boiling Lake. — The dis- 
covery of a boiling lake in the island 
of Dominica has excited much scien- 
tific interest, and investigations of 
the phenomenon are to be made by 
geologists. It appears that a com- 
pany exploring the steep and forest- 
covered mountains behind the town 
of Kosseau came upon the boiling 
lake, about 2,500 ft. above the sea 

. level, and two miles in circum- 
ference. On the wind clearing away, 

for a moment, the clouds of sul- 
phurous steam with which the lake 



seen ten feet higher than the general 
level of the sur&ce, caused by ebul- 
lition. The margin of the lake con- 
sists of beds of sulphur, and its 
overflow found exit by a waterfall 
of great height. 

The Deepest Sea-sounding 
on Record.— H. M.S. Challenger, 
in the course of her wanderings has 
taken the deepest sea-soundings on 
record, one of 4,600 fathoms being to 
the north of New Guinea, where the 
ocean is more than five miles in 
depth. This is a very exceptional 
measurement, the average depth of 
the Pacific being 3,500 fathoms, and 
that of the Atlantic 2,500. Com- 
pared with these vast immensities, 
the seas which so often lash them- 
selves into fury upon our own coasts 
would be deemed shallow indeed. 
There is no doubt whatever that, if 
our corner of Europe were raised 
only 100 fathoms —half as high again 
as St. Paul's — the beds of the 
English and Irish Channels, and 
very nearly the whole of the Nortli 
Sea, would be dry, the British 
Islands would be united and joined 
to the Continent, and a large ex- 
panse of land would be added west 
of Scotland and Ireland. The real 
basin of the Atlantic begins with a 
very sudden declivity, and the basin 
of the Pacific declines in an equally 
sudden manner. It has been ascer- 
tained by those on board the Choi- 
loiger that the water at the deepest 
parts of the ocean is scarcely at all 
denser than at the surface. 

Ocean Circulation. —Professor 
Wyville Thompson, director of the ci- 
vilian scientific staff on board the CIicU' 
lengeVy reports to the Admiralty that 
the trough of the Pacific Ocean, like 
that of the Atlantic, is filled by an 
enormous mass of cold water near 
the bottom, which appears to be an 
indraught from the Ajitarctic Ocean, 
and constantly moving northward. 
**The more the question is investi- 
gated" \ift ^^i"^^, **tVva less evidence 



was covered, a mound of water was \ t\iere a^ema \iO xaa V> \i^ oil ^\s:^ 
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general ocean circulation depending 
upon differences of specific gravity. 

On the Islands of Chuicha.— 
According to M. Habel, it is a mis- 
take to suppose that the accumula- 
tion of guano on the islands of 
Chincha consists of the excrements 
of sea-birds inhabiting these islands. 
In reality, it is composed of two 
strata, differing both in the mode 
and date of their origin. The upper 
stratum, far the smaller, is com- 
posed of the excrements and bodies 
of birds and seals now occupying 
these islands. The lower stratum 
took its commencement in prehis- 
toric times from the excrements of 
birds, let fall to the bottom of the 
sea, only a limited portion of which 
was occupied by these birds. The 
stratum thus formed has been since 
raised (as still occurs in the present 
day), at the same time as the bottom 
of the sea, and the islands them- 
selves are only the result of these 
upheavals. 

Tlie Islands of the Coral 
Sea. — A paper on this subject was 
read before the British Association 
by Mr. Kerry Nicholls. The Coral 
Sea embraces that portion of the 
Pacific Ocean extending from the 
south of New Guinea, westward to 
the coast of Australia, southward to 
New Caledonia, and eastward to the 
New Hebrides. The New Hebrides' 
banks and Santa Cruz Islands, he 
said, constitute an almost con- 
tinuous chain of fertile volcanic 
islands, extending for a distance of 
700 miles, between the parallels of 
9" 45', and 20** 16' south latitude, 
and the meridians of 165° 40', and 
170" 33' east longitude. Espiritu 
Santo, the largest island of the 
archipelago, was seventy-five miles 
long, and forty miles broad. The 
geological formation of the islands 
was composed of volcanic and sedi- 
mentary rocks. The chain of primary 
volcanic upheaval might he traced 
Twamng in a general course longi- 
tadiaaUf through tbeialanda always 



in their longest direction, the axis 
of eruption being marked by active 
and quiescent volcanoes. On the 
north end of the island of Vanu 
Lava there were extensive springs 
of boiling water, solfataros, and 
fumaroles. The hot springs were of 
two kinds— some were permanent 
fountains where water was in a con- 
stant state of ebullition, others were 
only intermittent, and the water be- 
came heated at certain intervals, 
when it varied from a tepid degree 
of heat to boiling point. The phy- 
sical features of the islands were 
remarkably bold, and betokened at 
first sight their volcanic origin. The 
plains, table lands, and valleys of 
the mountain region were, many of 
them, of considerable extent. 

A River of Ink. — In Algeria 
there is a river of genuine ink. It is 
formed by the union of two streams 
— one coming from a region of ferru- 
ginous soil, the other draining a peat 
swamp. The water of the former is 
strongly impregnated with iron ; 
that of the latter with gallic acid. 
When the two waters mingle, the 
acid 'of the one unites with the iron 
of the other, forming a true ink. 

** The Italy of the Far 
East." — The Japanese Ambassa- 
dors who concluded the treaty with 
Corea, pretend that there is not a 
more wretched country on the face 
of the globe than the one with which 
they are about to establish commer- 
cial relations. The people produce 
nothing, they have nothing, and they 
want nothing. It is, however, some 
consolation to know that in this 
corner of the earth, which some tra- 
vellers have found so highly favoured 
by nature that they have thought it 
worthy to be called the Italy of the 
Far East, living is not dear ; — 

A working man, says the St. 
Petersburg correspondent of the 
Standard^ can 8v\p\)0Tt \vVms^l v^aiC^-^ 
ou a sum wYiicli iu EiU^V^ Ycvo\i|£^ 
would amount to aoTcveW\v\\^ \^«6 
the tenth part oi a laxVXimg,. ^^'w^- 
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body is poor, and the whole ez« 
penscs of the Administration do not 
exceed 1,3002. or 1,400^ a year. But 
though the Japanese pretend to be 
so disappointed with the country, 
they still think it worth while to 
send a representative to the capital, 
and they must not be surprised if 
other nations decline to accept their 
accounts as strictly accurate, and 
that they should endeavour to ob- 
tain the advantages which the 
Japanese have secured. The Rus- 
sians will probably be among the 
iirst to follow the example of the 
Japanese, as at Vladivastok, their 
chief station on the eastern coast of 
Siberia, provisions of all kinds are 
exceedingly dear, whereas the Co- 
reaus have splendid pasturage with 
abundance of cattle near the Kussian 
frontier. Such at least is the belief 
of the ilussiaus, but they kave not 
been able to take advantage of the 
plenty that is within their reach, 
as, according to the Corean laws, 
every foreigner who crosses the 
border is beheaded without mercy. 
But though the Russians do not 
venture into Corea, the Coreans are 
very glad to come to Russia. Many 
of them have settled in Siberia, and 
they are said to be excellent agricul- 
turists ; so that the Japanese ac- 
counts of the poverty of the country 
would seem like a weak device to 
prevent others from having a desire 
to share the advantages they have 
obtained. 

A Lake cf Seething Hot 
Water. — Shetland papers state that 
two enterprising Icelanders, named 
Jow Thorkelkson and Sigindur 
Kraksson, have explored the vol- 
canic region of the Dygyur Jelden. 
They started on their hazardous ex- 
pedition from the Bardadal on the 
7th of February, and in the course 
of their two days' exploration they 
succeeded, under great difficulties 
and dangers, in descending into the 
crater of the volcano Asya, where, 
at about 3,000 feet below the upper 



margin they reached the bottom, 
and found themselves on the brink 
of a lake of seething hot water, 
which was apparently of great depth. 
Near the southern extremity of this 
lake the ground was broken up by 
fissures and pools, which prevented 
further progress in that direction, - 
while the entire space resounded 
with the noise of loud subterranean 
thunder. 

The English Cemetery at 
Scutari. — "So much was said," 
remarks Mr. C. E. Howard Vincent, 
"as to the state into which the na- 
tion had allowed the Crimean ceme- 
teries to fall, that the friends of 
those who sleep in the English 
cemetery at Scutari may be glad to 
learn how perfect is the condition 
in which it is maintained. Serg. 
Lyne, late of the Royal Engineers, 
is the custodian, and he makes the 
most of the 'lovely site overhanging 
the blue Marmora. Hardly a grave 
is without floral surroundings, grass 
neatly mown, and paths without a 
weed. I visited it recently, with a 
Turkish officer of the staff, and he 
was struck, as well he might be, 
with the difference between the 
care bestowed by Christians on the 
graves of the departed, and the utter 
ruin of the Mahomedan cemeteries 
hard by. Acre upon acre they 
stretch, in hideous, fearful chaos. 
I took my companion at once to the 
tombs of the officers of my late regi- 
ment who had died of wounds or 
disease on the Asiatic shore. * In 
vain,' he said, 'might I thus look 
for the resting-place of a friend.' 
The building which was used as a 
British hospital is now occupied by 
the 1st Regt. of Imperial Artillery 
— a very fine corps ; and the room 
which Miss Nightingale made use of 
is pointed out with interest to all 
visitors." 

The Present Appearance of j 
Sebastopol. — "On the highest \ 

ground of the city south of tiie 
arbour," says Mr. Reed, in a letter 
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to the Times, " a magoificent 
church, of a style unknown in Eng- 
land, but of exquisite proportions, 
and of a beauty which grows rapidly 
upon you, has been erected by volun- 
tary contributions over the graves 
of several distinguished admirals 
who were killed during the war. 
It is nearly finished, and is named 
after St. Wladimir, as is also another 
fine church building from funds 
similarly supplied, which is being 
constructed at a short distance from 
Sebastopol, on the sea shore, over 
the spot on which Wladimir is said 
to have embraced Christianity in the 
tenth century. After a short drive 
through the town, I accompanied 
Admiral Popoff to the Malakoff 
Hill, and there had the advantage 
of hearing him — who performed so 
active a part during the war, both 
by sea and in the field— describe 
the great outlines of the famous 
battle-fields, filling much of them in 
with details which to this hour are 
of thrilling interest. We afterwards 
visited the site of the fourth bas- 
tion, ou the more southern part of 
the field, thus completing the 
general view of the Russian posi- 
tions and of the principal points 
from which the allied troops at- 
tacked. The day was singularly fine 
and clear, and it was easy to see not 
only such conspicuous objects as 
Lord Raglan's headquarters, the 
Hill of Inkermann, the principal 
French and English batteries, and 
the French cemetery, but also such 
details as the English trenches in 
front of the Redan, observing that 
the ravages of time and tourists are 
rapidly obliterating these lesser 
features of the fields over which the 
gods of war fought and thundered. 
•Such a visit as mine impresses cue 
strongly with the waste as well as 
the havoc of war. In the cemetery 
over yonder, made conspicuous by a 
pyramid church surmounted with a 
croes, and in another near, lie, as I 
•m informed, more than 100,000 



Russian men killed during the siege. 
Many balls and many buflets must, 
therefore, have taken effect. But 
those that did were, nevertheless, 
but few indeed compared with those 
that the allies projected against this 
devoted place. There are scores 
upon scores of large buildings with 
their surfaces pitted all over with 
scars caused by shot and shell that 
produced nothing but scars upon 
buildings. A faint idea may be 
formed, perhaps, of the extent to 
which the place was fired upon when 
I say that from a tax of (kl. per cwt. 
which the Government levied upon 
the proceeds of the sales of old iron, 
shot, and shell, picked up and sold 
by the people, a sum of nearly 
15,000^. was realised." 

Buiped and Deserted in the 
Steppes of Turkestan. — The 
Russians have discovered the ruins 
of a large town in the steppes near 
the Atrek. Several minarets, in the 
Arab style, are still in a good state 
of preservation. The vicinity of this 
place is said by the Turkmen to 
have been very fertile in former 
times, and there exist traces of an 
extensive system of irrigation. — 
Otographicat Magazine. 

An Inland Sea in Africa. — 
In one of his reports, Vice-Consul 
Dupuis says : — The project of sub- 
mergmg the region of Djerid by 
means of a canal is based upon a 
fact clearly recorded — viz., the pre- 
sence of water, in the form of lakes, 
in the line of the great depressions, 
and upon the presumption that these 
lakes were themselves but the resi- 
due of some vaster body of water or 
inland sea, which disappeared at a 
still earlier date from the surface, 
owing, it is conjectured, to the for- 
mation of an -isthmus, which cut it 
off from the Mediterranean with 
which it was connected. 

The recent surveys, though they 
reject the idea of any connection 
with the Mediterranean having 
existed — a hasty concluaioa bsAed 
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upon mere inferiority of level to that 
of the sea— would seem to endorse 
the fact of all the region having been 
under water. Indeed, had there 
existed a connection, it is presum- 
able that more than a mere inci- 
dental reference would have come 
down to lis regarding so large an 
arm of the sea, as in that case it 
would have been indenting the land, 
and therefore available for the pur- 
poses of war or conmierce by the 
ancients. The results obtained prove 
that the sands are of but secondary 
importance on the isthmus, which 
is chiefly composed of alternate 
strata of grey quartz and ferruginous 
freestone, which rise at an angle of 
sixty degrees, and lie over another 
stratum of chalk. This excludes all 
notion, therefore, of any choking up 
of an early passage for the waters. 
Iso reference is made to waters in 
the depressions by Arab writers, 
probabfj' on account of their insigni- 
ti canoe at the date of their conquest, 
yet all unite in describing this 
country as having been very woody, 
but state that the wood was all cut 
down to facilitate the subjection of 
the tribes, who, for upwards of a 
century after, fought desperately 
for their independence, as well as 
during their own internecine wars 
which followed. According to them 
the country was well supplied with 
streams and abundance of water, a 
statement itself in harmony with 
the notion of a degree of atmos- 
pheric humidity conducive of luxu- 
riant vegetation, and presupposing 
the cause which alone could bring it 
about. 

Whole regions, therefore, now 

condemned to sterility, with, save 

perhaps an oasis here and there, 

were formerly rich in pastures, and 

interspersed with towns. Thedesert, 

which has gradually extended in 

regions lying between Tripoli and 

Egypt until it has reached the sea, 

covering districts once fertile, and 

burying Egyptian niins, has, be- 



yond doubt, similarly encroached on 
the Tunisian southern frontier be- 
tween it and Tripoli The diminished 
heights and lowering of the Atlas 
range, let in the sands carried by 
every southerly wind, notably by 
the periodical south and south-east 
winds, to which the more elevated 
and uniform heights of the moun- 
tain system oppose a formidable 
barrier in more favoured Barbary 
States westward. In Morocco, es- 
pecially, these same winds are so 
tempered in their passage across the 
intervening heights as hardly to be 
recognised as the same which here 
dry up and parch the land in 
summer. It may therefore be pre- 
sumed that the disappearance of the 
waters in question is due to the en- 
croachment of the desert, caused by 
the action of these winds during a 
long succession of centuries, aided 
by absorption and by co-operation 
occasioned by the presence of the 
vast scorching desert to which their 
own southern aspect left them fully 
exposed. To these causes may also 
be added the substances brought 
down by streams, which, by all ac- 
counts, were many ; these, by nar- 
rowing the margins and spreading 
the waters, helped the work of desic- 
cation, which was accelerated, 
moreover, by a decrease in the 
pluvial supplies consequent on the 
disappearance of mediaeval forest. 
There can be no doubt about the 
drying up of many of the streams 
here, as elsewhere in Barbary, being 
due to the clearing away of forest, 
whether in the plains or in the 
highlands, by the Arabs on their 
conquest and after. The conse- 
quence is, that the periodical rains, 
which at an earlier date fertilised 
the country, were replaced by 
heavier but rarer falls, the waters 
of which rush down the slopes and 
disappear in the sands, or mix with 
the noxious waters of the lagoons 
ere t"be^ ■!^\ifc\.Tai\,^ ^ti^Jl «^nate the 
BoW to an'j ^e^^i\i% 'YXi^ «a\a!^\i^\ 
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these passing waters is seen in a 
wasting away of earth and exposure 
of naked rock in all the ''Hama- 
yed," or elevated lands, hill sides, 
or ravines. 

When it is considered that the 
regency of Tunis is a lake country, 
and that recent discoveries have 
hrought to light similar vast sheets 
of water in Africa, the existence of 
an inland sea may not seem such a 
startling idea. 

Exploration in New Guinea. 
— A paper was read before the 
British Association by Siguor G. E. 
Cerruti on his recent exploration in 
New Guinea on a special mission ap- 
pointed by the King of Italy. He 
said that part of the ^lobe had cre- 
ated some sensation in the world, 
especially in Great Britain. It was 
a very rich and fertile country, 
which before long would, he believed, 
be occupied by some civilized nation. 
In 1861, while in Melbourne, he 
found some shipwrecked seamen, 
and among them an Italian. They 
had been wrecked on the coast of 
Guinea, and the Italian gave him his 
first idea of that country. Sailorlike, 
he told so many yaros about it that 
if he had believed him he would 
ODly have had to go to the island, 
load a vessel with copper, and return 
home a rich man. He joined with a 
Scotch engineer in the effort to or- 
ganise an expedition, but there was 
a difficulty as to money which they 
could not get over. Some time after- 
wards, however, he contrived to pay 
a visit to some of the Northern 
Islands of the Archipelago, after 
which he proceeded to China and 
Japan. After some years he ob- 
tained a yacht of his own and ex- 
plored the Northern Islands a^ain. 

In 1866 he paid another visit to 
that part of the world, and when he 
returned home he found the Italian 
Government very anxious to form a 
penal settlement in New Guinea, and 
as he knew the then Prime Minister, 
Vount Menabrea, now Italian Am- 



bassador at the Court of St. James, 
he was commLssioned to proceed to 
New Guinea and studv the question, 
whether it was possible to colonise 
some of the island, and also form a 
penal settlement ?. 

His voyage wasjtnade in the years 
1869 and 1870, and he was enabled 
to say that a country richer in all 
kinds of vegetation he never saw, 
although he had travelled in all 
parts of the world; its treed and 
plants were giants compared with 
any he had ever seen elsewhere. 
The island produced infinitely more 
food than was required by the na- 
tives. In reference to the latter he 
might say that inland he found a 
different race from that which in- 
habited the coast, and he believed 
those inland were the descendants 
of the original inhabitants of New 
Guinea. If scores of millions of 
people were sent there they would 
nnd plenty of means of bettering 
their condition. A man had only to 
throw a handful of Indian corn in 
the bush, and in forty or fifty days 
it would yield abundantly. 

The natives were very friendly, 
but they were revengeful if ill- 
treated. What they feared was that 
the visitor wished to deal in im- 
ported labour, a system which ought 
by all means to be put down. 
Cameron had done much to pave the 
way for putting down slavery in 
Central Africa. He hoped that Great 
Britain would do all in her power to 
put down slavery in the Pacific. Let 
her encourage emigration, not only 
from home but from China. She had 
given many examples of energy in 
the matter of colonisation, he hoped 
she would give another in the direc- 
tion to which he pointed. 

In the discussion which followed 
the reading of this paper, Mr. K. 
Nicholls confirmed all that Signor 
Cerruti had said as to the fertilitY 
of the island m c\vxe,^\i\ciw. ^\\Ka. 
there, he was toVd \»\v^\» *"vV ^^\ft 
peucila were \)\?ai\.ftv\. Wv^^ ^w^.^ 
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produce copy-books. That, of course, 
was a pleasant exaggeration, but the 
great fertility of the soil oould not 
be doubted. He had much doubt as 
to the policy of a large emigration of 
Chinese, the result of which was 
seen in the Pacific States. The 
Chinese were in the abstract indus- 
trious, but they were dangerous com- 
petitors. They readily entered into 
contracts, but it was nearly impos- 
sible to make them abide by their 
agreements. He believed the Coolies 
from India would cultivate the soil 
without objectioDS whidi resulted 
from a larce importation of Chinese. 
The Khan's Palace in Kho- 
kand. — The/tivalkie Rusm publishes 
the following details of the Khan's 
palace at Khokand : — 

On Sept. 15, the Eussian troops 
passed through the chief town of 
Khokand, the great majority of whose 
inhabitants looked on the Kussians 
with more of friendliness than of 
suspicion. The Khan met the Com- 
mander-in-Chief at the doors of the 
palace. General Kaufmann, alight- 
ing from his horse, saluted the Khan, 
and, attended by his suite, ascended 
an eminence near the entrance to the 
palace. When all the troops had 
been drawn up, the Commander-in- 
Chief entered the palace with the 
Khan. The building is a very com- 
monplace erection. The entrance re- 
sembles that of a Turkestan mosque 
— a hall surmounted by a dome. 
From its inner door you enter a 
large room, also vauUed, and from 
which a corridor leads to the first 
court, around which there are open 
galleries. Inside this court is a 
second one, and opposite to its 
entrance stands the palace. The 
entrance door of the palace is placed 
at a considerable height, and the in- 
clined plane which leads up to it 
occupies about the whole width of 
the yard, and is difficult of ascent. 
The room in which the Khan re- 
oeived the Cio222inaDder-in-Chief and 
^ attendants was splendid from 



an Eastern point of view. The ceil- 
ing was covered with paintings, 
the walls with varnished and painted 
tiles, and the floor with carpets and 
I silk coverlets wadded. Near these 
stood }i)uropean armchairs and seats. 
From the ceiling himg three chan- 
deliers, tlie middle one of large size, 
suspended by a thin chain, and 
descending almost to the floor. On 
the walls were four European mirrors, 
a lifth mirror being fixed in a niche 
of the wall opposite the entrance. 
There was here also a small eminence 
covered with carpets. On the emi- 
nence stood two armchairs, and be- 
tween them and the large chandelier 
was a table on which were spread 
refreshments of a very ordinary 
nature — some tea, pilau, and fruits. 
Before partaking of them, the Khan 
proposed to the Commander-in-Chief 
to inspect the other part of the 
palace. Accordingly, after having 
passed a third small court, we came 
to a portion of the building which 
was still in process of construction. 
Some small rooms, with curtained 
windows and small divans, before 
which stood round tables and arm- 
chairs, were just finished. The floors 
were covered with pretty carpets, 
and the hangings were quite new. 

A Visit to Pitcairn Islands — 
The following are extracts from a 
letter received from the commander 
of H.M.S. Petrel, reporting his visit 
to Pitcairn Island in Dec. 1875: — 

I found the inhabitants of Pitcairn 
in a flourishing condition, and well 
supplied with the necessaries re- 
quired to meet their simple wants. 
They at present number eighty-five, 
a large proportion being young chil- 
dren. The numbers of the sexes are 
thirty-eight males and forty-seven 
females, the names of the dififorent 
families being Christian, Young, 
M 'Coy, Buff'ett, Warren, and Butler. 
Warren and Butler are not descend- 
ants of the mutineers. Warren tnar- 
ried one of the Pitcairn Islanders in 
ll^orioW l^\8Ai^) ^xi^ ^^Eiot^mpanied 
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Ihem on thdr reluni. Butler is an 
Americi^n, who a few months ^o 
was oast away in an English ship, 
and when the remainder of the crew 
were taken off the island desired to 
be left behind. He has since married. 

Durinff last year there were two 
shipwre^ed crews received on the 
island. The first was the crew of 
the English ship Khandlsh, bound 
to Europe, from San Francisco, with 
grain. While standing off and on, 
fihe stood too close in, missed stays, 
and went on shore on the north-east 
end of the island, close to Bounty 
Bay, and, being an iron ship, soon 
became a total wreck } her crew were 
taken off a few days afterwards by a 
passing American ship. The others 
were &e crew of the English ship 
Comwalliif which ship, being also 
on her passage home from San Fran- 
cisco with grain, went on shore and 
became a total wreck on the Island 
of Oeno. They took to their boats, 
and made for Pitcairn Island, where 
they remained for more than six 
weeks, when they were taken off by 
A passing vessel. The crew of the 
ComwcUlis numbered twenty-five, 
and as they were so long on the 
island it caused the inhabitants to 
be a Uttle straitened for garden pro- 
duce; but when by themselves they 
are amply supplied, and are able to 
supply passing ships UberaUy with 
vegetables and fruit ; sheep, pigs, and 
poultry they can also spare. 

Thursday Christian (who is the 
magistrate of the community) desired 
me to make known that they were 
in want of gardening; tools, spades, 
hoes, and rakes. The islanders would 
be very grateful for a small number 
of these articles. If it was decided 
to supply them, I would suggest 
that the most ready means of for- 
warding them to the island would be 
through the consul at San Francisco, 
who might be instructed to purchase 
them, and forward them by the first 
homeward hound ship intending to 
toack at ibe ialand. 



Christian informed me that a yearly 
average of ei^ht or nine ships com- 
municated with them, the vessels 
being either bound from San Fran- 
cisco to Europe, or else from New- 
castle, New South Wales, to San 
Francisco. Some of the grain-ships 
from San Francisco have called two 
or three years consecutively. From 
these vessels they obtain, in exchange 
for fresh provisions, their supplies 
of clothing, &c. With the exception 
of the gardening tools, we were en- 
abled to supply them with the few 
things that they were in want of. 

The inhabitants were very healthy, 
and, with the exception of one scro- 
fulous child, there appeared to be no 
disease among them. They were 
very loyal in inquiring after the 
health of her Most Gracious Majesty 
and the Royal Family generally. 

The New Route to Western 
Cbina' — A report, addressed hy 
Consul Sir R. Robertson to the Bri- 
tish Minister at Pekin, has just been 
issued, which gives some valuable in- 
formation respecting the new French 
settlements on the Gulf of Tonquin, 
and the means of communication 
they afford with Yunan : — 

The province of Tonquin, which 
lies upon the gidf of that name, 
borders immediately on the southern 
and south-eastern frontiers of Yunan. 
It forms the most northern portion 
of the Annamite empire, which 
stretches along the eastern side of 
the broad tongue of land of which 
Burmah and Siam constitute the 
western. The French some years 
ago wrested from Annam its most 
southern province, Cambodia, and 
they have established a kind of pro- 
tectorate over the rest of the empire. 
In the hope of getting into their 
hands the trade with Western China, 
they, a couple of years ago, obtained 
from the emperor a concession of two 
settlements in Tonq^uin^ whickUi^^^ 
are openin^^ to ioteVsc^ \iT^<^<&. 

From CouBxxi "R.o^x^.^o^^ x«^^"^j 
Tonqiiiu appeata toV^ aN^^-^^^^'• 
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yated country, with a large, pros- 
perous, and contented population, 
possessed of immense agricultural 
cajpabilities, and rich in various 
mmerals, especially copper and tin. 
The French settlements are situated 
on branches of the Sougkoi, or Red 
River, which rises in the mountains 
of Tibet, passes through Yunan, and 
finally, alter dividing itself into a 
number of branches, flows into the 
Gulf of Tonquin. 

One of tnese settlements, Hai* 
phong, owes its existence altogether 
to the French. They have obtained 
a concession of about forty acres, 
which they are surrounding with a 
deep canal, raising the level of the 
settlement above the plain in which 
it stands by means of the earth dug 
out of the encircling canaL This 
settlement they are converting into 
a great fort, and apparently they 
mean to make the place the anchor- 
age of foreign vessels. It is con- 
nected by the river and by canals 
with the second settlement, Hanoi, 
which is the capital of the province, 
and a large city of between 150,000 
and 200,000 inhabitants. At this 
city they are founding a settlement 
similar to the former. 

The city of Hanoi is said, by Sir 
R. Robertson, to contain good shops, 
and to be well supplied with pro- 
visions ; but it has no foreign trade 
any more than Haiphong. "When 
the snows melt, the Red River car- 
ries down so much deposit that the 
beds of the several branches are 
rapidly rising above the surrounding 
country, which they occasionally 
devastate with floods, but Consul 
Robertson thinks that they only 
need proper dredging. The main 
river is navigable beyond the Chinese 
frontier, a distance altogether of 414 
miles. 

With regard to the prospects of 

trade, they appear to depend on the 

adoption hy the French of a more 

Jiberal policy, the co-operation in 

£^ood faith with the French of the 



Annamite and Chinese Governments, 
and the clearing of the interior of 
banditti. The French Consul, who 
has charge of French interests in 
Tonquin, was about to start, when 
Sir K. Robertson was there, with a 
military force to clear the frontier 
towards China. 

The Temperature of the At- 
lantic Ocean. — Before the geo- 
graphical section of the British Asso- 
ciation a paper was read by Staff 
Commander Tazard, RN., on the 
temperature obtained in the Atlantic 
Ocean durine the cruise of H.M.S. 
ChaXlenger. The following is a sum- 
mary of the paper : — 

Over a great portion of the At- 
lantic the Dottom temperature has 
this peculiarity — K the depth be less 
than 2,000 fathoms, we find the tem- 
perature at the bottom lower than 
that of any intermediate depth, but 
when the depth exceeds 2000fathom8, 
we find that the bottom temperatures 
are nearly the same as they are at 
that depth. This holds good for 
three-fourths of this ocean. In the 
remaining fourth the temperature 
obtained at the bottom is much 
lower than in the other parts, and 
this fourth is not at either extreme, 
where there is a large current of sur- 
face cold, but occupies the whole of 
the western portion of the South 
Atlantic as far north as the Equator. 

The results of these temperatureb 
may be classified thus : H an ima- 
ginary line be drawn from French 
Guiana to the westernmost island 
of the Azores, and from thence north 
on the western side of this line, the 
bottom temperatures at depths ex- 
ceeding 2000 fathoms are 35"— that 
is, taking the mean of all the tem- 
peratures obtained which differ but 
slightly. On the eastern side of this 
line the bottom temperatures are 
35*3°, and this uniform temperature 
appears to extend as far south as 
Tristan d'Acunha, as the German 
frigate QaTxUe obtained similar bot- 
tom teiii^tai\>\u:e& e^i&V^^x^ oi thiQ 
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line joining that island with Ascen- 
sion to the southward of a line join- 
ing Tristan d'Acunha with the Cape 
of Good Hope. The bottom tem- 
peratures are decidedly colder be- 
tween the eastern coast of South 
America and a line joining Tristan 
d'Aeunha and Ascension Island ; and 
from the Equatorto the southward the 
bottom temperatures were invariably 
colder than at any intermediate 
depth. These temperatures varied 
from 31° to 33° 5', that is when the 
depth exceeds 2000 fathoms, and 
temperatures of less than 33° were 
found as . far north as the Equator, 
while a few miles northward this 
bottom temperature was 35°. It 
therefore appears that in the western 
portion of the South Atlantic the 
highest bottom temperature is less 
than the lowest obtained elsewhere in 
this ocean, excepting where the very 
low result of 29° was found by the 
Porcupine in. 1869 between the Faroe 
Isles and the North extreme of Scot- 
land. The question thus arises as to 
the causes which confine this cold 
water to the bottom portion of the 
western half of the South Atlantic. 

The examination of the soundings 
which had been taken in this ocean, 
combined with the results of their 
temperature, leads to the conclusion 
that there is a series of ridges di- 
viding its bed into two basins, one 
of which occupies the whole of the 
western portion of the North At- 
lantic, while the other extends the 
whole of the length of the ocean on 
its eastern side, and that the cold 
water in the western portion of the 
South Atlantic is owing to there 
being no communication between the 
bed of this portion of the ocean and 
the bed of the antarctic basin, and 
from the results of the serial tem- 
peratures soundings it would appear 
that these ridges, cannot exceed 1950 
or 2000 fathoms in depth. To ascer- 
tain the thermal condition of the 
AHaDtio (from the surface to the \ 
bottom), aerial temperatures were l 



obtained in the Challenger at 125 
positions, observations having been 
made at each 100 fathoms to 1500 
fathoms in depth, and frequently at, 
say, 10 fathoms to 200 fathoms in 
depth, at each of these positions. 

An examination of these tempera- 
tures shows that between the paral- 
lels of 40° N. and 40' S. there is a 
much larger amount of warm water 
in the North than in the South At- 
lantics, and that in the equatorial - 
regions the isotherm of 60° is mucli 
nearer the surface than in the tem- 
perate zones, but that the isotherms 
below 60° are at nearly as great a 
depth at the Equator as in any part 
of the South Atlantic, especially at 
the isotherm of 40°, and that between 
the parallel of 30° and 40° north 
latitude, the isotherm of 60° occu- 
pies a depth of 300 fathoms, over an 
area of 1,200,000 square miles, while 
the average depth of this isotherm 
between the parallels of 30° and 40° 
south latitude is 160 fathoms ; also 
that the isotherm of 40°, which is at an 
average depth of 800 fathoms across 
the North Atlantic, between the 
parallels of 30° and 40° north lati- 
tude, occupies only half that depth 
in any part of the South Atlantic. 

This phenomena may be explained 
in the following manner : — The 
power of the sun indirectly heating 
the water below the surface appears 
not to extend below 100 fathoms 
even in the tropics, and this power 
decreases as the higher latitudes are 
reached, until a position is attained 
where the temperature is that of the 
freezing-point of salt water. As salt 
water at its temperature of congela- 
tion is denser than at any higher 
temperature, its weight would cause 
it to sink, and it would in time, did 
no other cause intervene, occupy the 
whole of the space in the ocean not 
influenced by the sun's heat. But 
in considering t\ie eSftc\» cil ^Jc^fe \ift».\» 
imparted to the a\xTla.c^ ^^ \Na:^^ 
also to consider t\i€> %^ec\. oi ^'^«^^- 
ration and pxecr^V^^tion* \^ '^^ 
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equatorial regions evaporation is 
rapid, so that the surface film would 
become cleared through increased 
salinity were it not for the increased 
temperature and large precipitation, 
as well as to its being transported by 
the friction of the trade winds and 
the earth's motion to the westward. 
This surface film, constantly moving 
westward in the equatorial regions, 
meets in the Atlantic with an ob- 
structing point of the South Ame- 
rican continent, which directs it to 
the northward, so that the greater 
part of the water directl)r heated by 
the sun's rays in the tropical regions 
is forced into the North Atlantic. 
As the salinity of this water is 
greater than that of the subjacent 
layers, and its increased temperature 
only renders it less dense, directly 
a portion of this temperature escapes 
in the colder regions of the temperate 
zone, the surface film sinks and im- 
parts heat to the. water beneath. 
Consequently, the isotherms will be 
found at greater depths where the 
heated surface films are constantly 
descending than when, owing to 
their being less dense than the sub- 
jacent layers, they remain on the 
surface. 

African Exploration by Cap- 
tain Cameron. —A paper was read 
in April, by Captain, then Lieutenant, 
V. Lovett Cameron, R.N., on his 
journey across Africa from Baga- 
mogo to Benguela, before the mem- 
bers of the Hoyal Geographical 
Society. Tlie meeting was held at 
St. James's Hall. 

Captain Cameron gave an outline 
of his expedition. He was first 
joined by his friend, Dr. Dillon, and 
subsequently by Mr. Murphy, R. A., 
who volunteered to accompany him, 
and afterwards, Mr. Moffat, of Natal, 
a nephew of Dr. Livingstone. 

His first great difHculty^ on the 

JEast Coast was to obtain stores and 

men, but at the outset he had re- 

ceived moat valuable oasis tance from 

Sir Bartlo Frere. They had not long 



started with the expedition when 
Mr. Murphy was struck down with 
illness and Mr. Moffat remained 
with him. The expedition encoun- 
tered many difficulties on its way 
from the East Coast to Ujuhha be* 
fore they reached where Mr. Murphy 
joined them, with the sad inteUi< 

fence that Mr. Moffat had died, 
le was thus prevented taking part 
in a work on which he had set his 
heart, and in the furtherance of 
which he was willing to spend the 
last farthing he possessed. In the 
Ujuhha district they met with several 
vexatious delays, principally trace- 
able to the pavment of tribute, some- 
times the omcials appointed to receive 
it being too drunk to transact even 
that business. 

Captain Cameron then described 
the features of the country through 
which he passed, boulders of granite 
he encamped near — the largest he 
had ever seen, and trees so wide* 
spreading that 500 men could camp 
beneath their shade, tn some dis* 
tricts the disposition of the people 
could not be trusted. They were 
hospitably inclined one day ; the 
next they were hostile, and would 
retire into the jungle, leaving stran- 
gers to starve, believing that what 
would be left behind by the travel- 
lers would compensate them for the 
inconvenience to which they liad put 
themselves in leaving their town or 
village. Sometimes they travelled 
through uninhabited tracts where 
game was plentiful and wild ; some- 
times over plains where the grass 
was twelve feet high, and each stalk 
an inch in circumference. 

On the 5th of August, 1874, they 
reached Urura, the capital of Many- 
nbma, the Arab chief of which place 
treated them hospitably, and they 
were escorted to the house in which 
Stanley had lived for some time. 
They had, out of coui'tesy, to visit 
all the Arabs oi t\\ft town, and to eat 
witb. each, ou^ ol \i\veta. — a.lciitTsv\^"ai^t^ 
duty to -pexiorni \>e,tv« ^eu \Q ^.\xv. ^\A 
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4 p.m. Here he. Dr. Dillon, and Mr. 
Murphy suffered from attacks of 
fever. During their stay he received 
a letter from Sir Samuel Baker, to 
which he sent a reply by the mes- 
sengers bringing it. 

Shortly afterwards Jacob Wain- 
wright arrived with an account of Dr. 
Livingstone's death, and news that 
his corpse was near. CJaptain Cameron 
sent a bale of cloth to Dr. Living- 
stone's servants to assist them, and 
when the body of the illustrious ex- 
plorer arrived, it was received by the 
principal Arabs with the utmost re- 
spect. Having made arrangements 
for the conveyance of the remains of 
Dr. LiviDgstone to the coast, lie re- 
solved to pursue his journey alone, 
Mr. Murphy and Dr. Dillon being 
compellea through ill-health to re- 
sign, and in a few days afterwards 
he received the news of the death of 
his old friend. Dr. Dillon, which was 
a great blow to him. 

Captain Cameron then sketched 
his journey southwards to Ki- 
lemba, north-west of Lake Kas- 
sali, out of which runs the River 
Lualaba, joining the river Luvwa on 
its course between Lake Moera and 
Lake Lanji, some miles south of the 
latter. From Kilemba he travelled 
south-west to Ulomda, and finally 
westward to Ben^ela on the west 
coast. The difficulties he had to en- 
counter were great from desertions, 
from the caprice of chiefs, from ex- 
actions, constant delays, and not 
infrequently from hostile attacks,*in 
which he rarely retaliated, and never 
unless it was clear that the lives of 
his party and his own life were 
at stake. Some of the journals of 
Dr. Livingstone he recovered, and 
whenever he crossed the track of 
the great traveller he found that ho 
was kindly remembered. 

The slave trade could be — and 
could only be, in Captain Cameron's 
opinion— roo^e^ out by legitimate 
/^ade, for which the nature of the 
cowaUybe traversed was well suited, 



and on the whole the disposition of 
the people would offer no difficulties. 
In one instance he had seen forty or 
fifty womeu brought into a town as 
slaves. Each was laden with spoils, 
and many had children in arms, and 
they represented some hundreds who 
had been ma&saci*ed. 

At the conclusion of the address, 
which was frequently interrupted 
with applause. Sir Henry Ilawlinson 
said that, on behalf of tlie Council 
of the Society, he had to express the 
liigh opinion they entertained of the 
services rendered by Lieutenant 
Cameron to geography. They con- 
sidered those services not only ren- 
dered to the cause of geography, but 
that they were of equal interest to 
the politician, the merchant, and the 
philanthropist. He trusted that one 
otlier and great result of the gallant 
exploit of Captain Cameron would 
be the suppression of slavery in the 
interior of Africa. 

Captain Cameron in Equa- 
torial Africa. — In addition to the 
abstract we have just given of Cap- 
tain Cameron's paper read before the 
Geographical Society, we give an ab- 
stract of an address delivered by the 
intrepid exphjrer before the British 
Association. 

Having briefly pointed out on the 
map the course of his travels from 
the east to the west coasts of the 
continent, Captain Cameron said 
that there was an advantage in di- 
viding his journey into the various 
watersheds across which he passed. 
Each basin had its own peculiarity 
of products and inhabitants. On the 
east coast twenty days' marching 
took him to the great mountains of 
Usageri. In the open country the 
sugarcane wai plentiful. The moun- 
tains in the district were principally 
granite. In Ujiji the country was 
broken up into two ranges of hills. 
The soil was sandy aw^ ^\,er^ft, ^tA 
there were many grea^ \>vi\<\si^^^ q\ 
granite rising irom. Wife \\?».\>^, %wsva 
of enormoua size. TVi^ vD\\iai\ivV 
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ants, like their country, were a 
rugged race; but, owing to their 
having to work hard for their living, 
they were more industrious than 
those of most of the other countries 
of Africa ; they possessed large herds 
of cattle, and they were, he l^lieved, 
of Malay origin, and were similar in 
colour and <ustinctive marks to the 
people of Madagascar. 

Next came a country with many 
streams rtnnin^ to the east. Those 
streams were jomed together in the 
rainy season and formed a lake, 
from which a stream ran up to the 
Victoria Nyanza. The language of 
Zanzibar, he found, stretched right 
across that belt of the continent, 
although there were great differences 
of dialect. 

Then he came to the basin of the 
Congo. At Ujiji he found the people 
very expert in navigation, and they 
possessed many canoes of 50 and 60 
feet long. At one point, on the 
margin of the Tanganyika, he saw 
large masses of coal, although cir- 
cumstances prevented him obtaining 
specimens. The people cultivated 
rice and the cotton plant, and made 
their own cotton clothes. Towards 
the south end of the lake very large 
rivers flowed. After rounding the 
south end of the lake he came to a 
country which was governed by a 
chief who had a very European ap- 
pearance, and desired to become 
acquainted with European habits. 
Coasting up the lake, he found the 
country to be extremely moun- 
tainous. 

After long travelling he reached 

the Lualaba, a large river more than 

a mile wide at its mouth; but his 

path was interrupted by floating 

vegetable matter two or three feet 

thick. The depth of the river was 

about three and a half fathoms ; but 

his boat, though a strong Arab 

vessel, was almost jammed m vege- 

table obBtniction. In iliQ Manyuema 

district trees, nearly 300 feet high, 

JFere to be found, And from these 



large canoes were formed. There 
was also an abundance of smaller 
growth, affording excellent timber. 

There was no tattooing among the 
inhabitants, as there had oeen among 
the people to the east. Their houses 
were of a reddish grey, their arms 
were spears principally, and they 
wore shields; but some used bows 
and arrows. The people were re- 
markably prolific, but constant wars 
were going on for the puroose of 
obtaining slaves. The people were 
cannibali, and often killed their 
enemies for the purpose of eating 
them. In the adjoining district iron 
was plentifuL The people worked 
large quantities of iron, and many of 
the articles they turned out were 
beautifully finished, although only 
hand-forged. The Lualaba was 1080 
yards broad, and deep enough for a 
large steamer to work through. 

The Arabs and Portuguese had for 
some years been endeavouring to 
obtain a footing in this coimt^y, but 
were opposed by hostile tribes.^ Most 
of the Arabs traded m^re in.,.' -■^ 
than in ivory, a lesser number\ ..^ 
in ivorjr than in slaves. He ]^eard 
of coal in various directions, and of 
silver, and a chief called Pifs Pifs 
brought him some nuggets which he 
tested for gold. The chief asked 
whether the gold would do for shot 
for his gun, and had he not explained 
the value of the metal he was sure 
the chief would have let him have 
the whole of it. The country grew 
wliftat in abundance, and was most 
fertile, but unhappily it was one 
vast slave-field. The Congo and the 
rivers which could so easily be joined 
with it were used for the conveyance 
of the slaves to the markets where 
they were sold. 

By means of the Congo system the 
country could be reached from the 
west coast at a distance of 700 or 800 
miles, instead of by the present 
route of some thousands of miles 
from A\eTK8Liidi\ai. "LVife ^wW^eae 
had no othet o\i\ftc^ Vsx ^i^l^ ^\&\jcv5^ 
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than to obtain slaves. They obtained 
enormous numbers of slaves by the 
grossest cruelties, and great numbers 
were brought to the country of the 
Caffi*es to be sold. If any large, 
well-constituted scheme were formed 
to utilize the water communication 
to which he had referred, the great 
lake and river system of Central 
Africa might be opened up in two or 
three years. Of course, money would 
be required, and men to work it. He 
trusted that both would be forth- 
coming. 

At the conclusion of the reading 
of this paper it occurred to some- 
body that the tribes who already 
occupy this temtory would want 
some kind of government, and the 
Captain was asked how he got along 
without coming into contact with 
the natives. *'By acting like a gen- 
tleman to them," was the reply ; and 
he added, with an evident side- 
glance at recent events {see the 
followiilg article), that he '* id ways 
bore in mind, in the course of his 
jo' y, th^ to shoot any native 
\v. nl^'ahd unnecessarily would 
retard and would likely endanger 
those who might be his successors in 
African travel ; ". a declaration which 
caused a burst of applause. Some- 
body else proposed a kind of joint 
oompany in Africa, but the general 
opinion seemed to be against the 
repetition of Indian experiments. 

Central Africa.— After an in- 
terval of more than twelve months 
copious despatches were received in 
July, from Mr. Stanley, the leader 
of the Daily Telegraph and Ntiv 
York Herald expedition in Central 
Africa. Of the contents of these 
long-looked- for communications, the 
following is a brief summary : — 

Mr. Stanley's lirst letter was dated 
July 29, 1875, from Mahyiga Island, 
in the Victoria Lake, and told his 
voyage from King Mtesa's territory 
back to the camp at Kagehyi, in the 
coanfe of which bia paHy narrowly 
escaped Buusaacre by the treacberoua 



natives of Bambireh. Escaping by 
the greatest skill and courage, the 
explorer encountered several storms 
on the lake, but arrived safely at 
his camp, after remarkable ad- 
ventures. 

The second despatch, dated Aug. 
15, 1875, from IJumo, iu Uganda, 
narrated a visit to the island of 
Ukerewe, and the voyage of the 
entire expedition in canoes to 
Uganda, with the severe punish- 
ment inflicted by Mr. Stanley upon 
the savages of Bambireh for their 
murderous treachery. 

A third letter, under date of 
Jan. 18, 1876, written from Kaw- 
anga, on the frontiers of Unyoro, 
described how Mr. Stanley marched 
from King Mtesa's capital across 
country to the Albert Nyanza at 
the head of his own force and 2000 
spearmen of Uganda, pitching his 
army upon the shores oi the Albert 
at Unyampaka. 

The incidents recounted in the 
first two despatches were of un- 
equalled interest, and all three con- 
tained particulars of the highest 
geographical and ethnological value. 
On Jan. 18, Mr. Stanley arrived 
again at King Mtesa's, ha\dng twice 
made his way through the country 
of Kabba Kega, and visited but not 
navigated the Albert. Hence it 
was that Gessi, who sailed on that 
lake in the following April, heard 
nothing of the explorer. But 
Mr. Stanley had been the first to 
investigate the intervening land, 
which he described, including the 
remarkable mountain Gambara^ara, 
and a strange tribe of pale-faced 
people who live on its cold uplands. 
Mr. Stanley christened the large 
inlet of the Albert where he was 
camped "Beatrice Gulf," after her 
Royal Highness Princess Beatrice, 
and he collected mucb. m^^enaX. 
about the lake. 

Yet another dea^a\.Ocv, ^^\.^^ 
March 26, 1876, ixom l^^^ixx-Tcci., vo. 
Central Africa, lelateai \\\^ ^^^ ^^^ 
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partttre from Uganda, the explora- 
tion of the Kagera river, and of 
Speke*s "Lake Windermere," as 
well as of the Hot Springs of 
Karagwe ; and iuclosed a sketch- 
map of the only portion of the Vic- 
toria Nyanza omitted in a previous 
chart. 

Another letter, under date April 
24, 1876, from Ubaawe, in Unyam- 
wezi, recounted the further explora- 
tion of the interlacustrine lands, and 
Mr. Stanley's southward march to- 
wards Ujiji, whence he proposed to 
revisit the Albert by way of Tangan- 
yika ; and the spot whence this last 
despatch came was within fifteen 
days of Ujiji, which place it is to be 
hoped Mr. Stanley safely arrived 
at with men and means enough to 
solve the ^eat problem which he 
would fina still left open for his 
undaunted courage and splendid 
gifts as a traveller. He speaks of 
his white companion, Frank Pocock, 
as well, and of his own health as 
unimpaired. 

The Voyage of the Chal- 
lenger. — An interesting address on 
this subject was delivered at Glas- 
gow by Sir Wyville Thomson during 
the meeting of the British Asso- 
ciation. 

Sir Wyville Thomson said the 
cruise, on the whole, had been a 
singularly fortunate one. It had 
only been in very exceptional cir- 
cumstances that they had been pre- 
vented by the weatner from doing 
their work. Tbe health of the 
party had been generally good, and 
the number of losses by death had 
been exceptionally small. Two mis- 
fortunes only befell them in any way 
sufficiently grave to affect the suc- 
cess of the expedition. One of these 
was the loss by death of one of the 
most zealous and promising of their 
staff, Dr. *Von Willemoes Suhm, 
which threw a gloom over the 
party; and the other was the recall 
of Captaia Narea to take charge of 
t/iff Arctic Expedition, He was 



singnlarly well fitted to take the 
command of such an expedition as 
that of the Ckallenger^ and he had 
in a singular degree sained the con- 
fidence of all on board. 

Before endeavouring to sketch 
one or two of the more general re- 
sults at which they had arrived, he 
wished to make a few words of ex- 
planation on one or two points. He 
would have to bring before them 
various matters, which might to 
them appear entirely novc^ but 
many of these were not in the 
stricter sense original. Many of 
them had been very shrewdly hinted 
at, or guessed at, from time to time ; 
and many isolated observations had 
furnished clues which had been 
eagerly seized by students and made 
the basis of speculations, more or 
less touching the truth. 

Among the many points of in- 
terest which engaged their attention, 
there were three which were spe- 
cially prominent, and to which he 
would confine himself. The first of 
these was the contour of the bottom 
and nature of the deposits which 
were now being formed upon it ; the 
second was the more difficult ques- 
tion of the distribution of deep sea 
climates ; and the third point, per- 
haps the most curious and interest- 
ing of the three, was the nature and 
distribution of the peculiar race of 
animals which were now found upon 
the surface of the sea. In the first 
place, with regard to the condition 
of the bottom, he need scarcely go 
into detail, because it was more es- 
pecially a hydrographic one. The 
average depth of the ocean appeared 
to be nearly 2500 fathoms. The 
bottom of the sea was covered with 
certain deposits; the wliole of the 
bottom of the sea gradually recover- 
ing certain accumulations, and these 
accumulations were giving rise to 
formations which they looked upon 
as the Tock% oi tke future, ana it 
was cue ol t\\^ o\i\fec\a ol \>cl^ Qjr{>A3afc 
ol the Challenger Vs (i.<i\.^xmvoka -»«V^ 
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the deposits were, under what laws 
they were being laid down, and 
what the relations of these modern 
deposits might be to the ancient 
deposits forming the solid crust of 
the earth. The cUbris of the land 
extended for 100 miles out to the 
sea. 

Mauv years ago it was deter- 
mined by observation, even previous 
to the soundings for the nrst At- 
lantic cable, that over a great part 
of the North Atlantic a very re- 
markable deposit was being laid 
down— a deposit now well known 
under the name globigerina. This 
deposit consisted of the shells of 
minute foraminifera, of which the 
most predominant was the globi- 
gerina. This was a chambered 
shell, extremely minute, about a 
millimetre in diameter, aud those 
shells were foimd in enormous quan- 
tities. The tow-net on the surface, 
and particularly at a little below the 
surface, brought up enormous quan- 
tities of these globigerina, and these 
presented characteristics totally dif- 
ferent from the shells as they found 
them below, so that there could not 
be the slightest doubt that these 
shells were living on the surface and 
a little way below the surface, and 
that the whole of the material at 
the bottom, which was composed of 
these shells, was derived from the 
surface. The shell bristled with 
long spines running out from it in 
every direction, and in the interior 
there was a little animal, consisting 
of a particle of gelatinous matter. 

' When the animal was alive, this 
matter ran out to the end of each of 
these spines, and absorbed minute 
particles of organic matter floating 
in the water. The gelatinous matter 
was almost of the same specific 
gravity as the water, so that pro- 
bably it was moved in the sea by the 
slightest motion of ' the organic 
matter which composed ita soft 
AxO^, and the gelatinous matter 

being" spread out in the manner he 



had described undoubtedly increased 
the surface of the animal, and pre- 
vented its sinking, so that these 
little creatures buoyed up in this 
way existed in millions on the sur- 
face of the sea, and there the^ were 
perpetually dying and sinkmg to 
the bottom, where these creatures 
abounded in water of 2000 fathoms. 
They had deep formations of lime 
proceeding at the present time, and 
these animals were living in the At- 
lantic, the Pacific, and the Southern 
Sea ; but in the Southern Sea they 
became very much more scarce. 

When they passed from the depth 
of about 2000 fathoms — he was now 
only speaking generally — to a depth 
of 2200 fathoms, they found tnat 
these shells at the bottom were be- 
coming, as it were, rotten and 
yellow. They had not the same 
clear white appearance which they 
had in 2000 lathoms and shallower 
water ; and when they went a little 
further down — say to 2500 fathoms 
— they found at the bottom none of 
these shells at all. The deposit 
which was there forming consisted 
of a perfectly homogeneous red clay 
or mud, which, instead of consisting 
of carbonate of lime, consisted of 
silicate of alumina— that was to say, 
the materials of ordinary clay. 
Now, as a large portion of the 
bottom of the sea was below 2000 
fathoms, a very large portion of the 
sea — probably by far the greater 
portion — was being now covered by 
red clay, and not by these calcareous 
formations. 

The question at once arose, — How 
was it possible that these calcareous 
forms, just as abundant on the sur- 
face, should stop at a certain point 
aud be replaced by red clay ? Wliat- 
ever might be the reason, there 
could not be the slightest doubt that 
when they came to a cett^wi ^e^NiXv 
the lime was reinoved, atiCi \\i^\i<6^\ 
of that they had a red cVa^, 

There was anotlaer c\xt*vo\\» c\\\^%- 
tion which arose, — ^YiexQ ^^^ ^^ 
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red clay come from ? The red cl^ 
consisted of silicate of alomiaa. It 
did not exist as such in any quantity 
in the shells of the animals which 
were being dissolved ; and there 
was no doubt that some extremely 
complicated chymical chanees, which 
were being effected in the sea at 
this moment, were producing these 
silicate of alumina and peroxide of 
iron. Volcanoes, either sub-aerial or 
marine, either exposed in the air or 
under the water, were perpetually 
throwing out material from the crust 
of the earth, and pumice, which was 
the froth of the lava, was so light as 
to float freely on the water. This 
pumice was found in various stages 
of decomposition, and, like all other 
felspathic rocks, it was producing 
something like clay which they 
found at the bottom of the sea. So 
that it was extremely probable that 
some of this clay might be derived 
from pumice. 

Along with the foraminifera, they 
had livmg in the sea a great num- 
ber of extremely beautiful little 
organisms, which were known as 
radiolaria. Instead of tiiese having 
calcareous shells, they had silicious 
shells. These silicious shells were 
sometimes external, sometimes in- 
ternal, and generally they presented 
very beautuul forms. Sometimes 
the sea was discoloured by enormous 
quantities of these things. In fact, 
all over the warmer seas they 
existed everywhere in enormous 
numbers. The foraminifera of these 
creatures, which were forming the 
chalk, appeared to lie mainly on the 
surface, or a little below it, down, 
at all events, to 100 fathoms ; but 
Mr. Murray had found, when the 
tow-net was drawn along a great 
depth in the sea, that he did not get 
these forms in the same abundance. 
Everything seemed to show that 
they rather belonged to the upper 
remon of the aea. 
With regard to the other 'forms— 
those o/rs^oJaria — it seemed to be 



somewhat different, for when the 
tow-net was dragged along even at 
the depth of 1000 fathoms, they 
found that the number rather in- 
creased, and that the size of the 
specimens found at the surface was 
rather greater. They were inclined 
to believe that the radiolaria lived 
all through the sea, down to the 
greatest depths, something like five 
miles, ana living in that way, 
although they did not occur pro- 
bably m such bulk as the foramini- 
fera were themselves, they were 
adding considerably to the forma- 
tions which were proceeding at the 
bottom, and the same causes which 
dissolved the foraminifera did not 
dissolve the radiolaria, so that when 
they had reached the sea at a very 
great depth, they found those crea- 
tures living all through the depth, 
and dying all throi^h it, and falling 
to the bottom. They found fre- 
quently a formation which had been 
called radiolarian ooze, on account 
of its consisting almost entirely of 
the remains of the radiolaria. There 
were some other points of very great 
interest with regard to those accu- 
mulations, ])ut the time at his dis- 
posal would not allow him to go into 
them. 

In the Southern Sea, where the 
depth was not so great as in the 
Pacific or Atlantic, but where the 
temperature of the surface was very 
different, they found the surface 
covered with a set of minute plants, 
which had a silicious covering, these 
formed enormous patches over the 
surface of the sea, colouring it for 
miles. When the tow-net was drawn 
through them, it came up full of 
gelatinous matter of the algae, per- 
fectly filled with the silicious cover- 
ing of the cells. These plants were, 
of course, living and dying on the 
surface with immense rapidity, pro- 
pagated excessively, and their re- 
mains fell down and formed patches, 
80 t\iat 'w\ieia. \.\ift XxsiNNV-^aa drawn 
1 along t\i© V>o\,Yora. oi \Xi«aa Vk^saic^^sa^ 
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it came up with a fine white pow- 
der, which looked like chalk. The 
bottom of the sea was, therefore, 
composed of the various materials of 
which he had been speaking, and 
the nature of the bottom determined 
to a great extent the distribution of 
the animals to be found upon it. 

Over the whole bottom of the 
Pacific and the Atlantic, and those 
portions of the Southern Sea which 
they had examined, the temperature 
was usually a little over the freezing 
point. Down in the valleys it sank 
to pretty near the freezing point ; 
in a few places, a little below it. On 
the elevations the temperature was 
somewhat higher. In the Atlantic 
they found that from about 500 
fathoms to the bottom, the tempera- 



ture steadily decreased, till it came 
down to the freezing point, whatever 
might be the temperature of the at- 
mosphere above, or whatever might 
be the latitude. The lecturer then 
adverted to the various currents of 
the ocean, and their effect upon the 
temperature. He next spoke of the 
fauna found at the bottom of the 
sea. Instead of being barren, the 
sea contained very wonderful and 
beautiful fauna. The fauna of the 
deep sea were somewhat different 
from those of any of the Polar seas. 
Certain groups predominated to the 
sponges, and lower groups were very 
fairly represented, and, while all the 
invertebrate groups were repre- 
presented, these were the most 
abundant. 
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■ Oiiise of the rii^JLin^ mass, and the 
rtt.iuii of deposmonT Most of the 
. .wjcuomena are due tso the softening 
'I impermeable marl, clay, or clayey 
I'-K-kSy in whose layers " the water 
. stagnates. The ina!ss is gradually 
.'•oseued and loses it^ hold. Pissures 
. ifst arise, as certain pieces of the 
-unace break away before others. 
. \ heu the last attachments are sun- 
. cred, the mass slides down (like a 
■ ixp Horn the stocks) on the slippery 
.uucrlayer, or tumbles over, break- 
' ^ .atu pieces. There are frequently, 
-ever, falls of greatly inchnS 
-.-.«. without any softened layer 

- -''^^eDt The masses have been 
' ' '^^:l^'^^ water, which has in- 
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-Vl^r'^^' rocky'^f^un. 
. -> la consequence of dis- 

■'i^?^*^^ weight. Pur. 

^^'^^rtl^quakes and 

^^^ through frost. 



».>*r 



eir- 



Kii 



'5i 



«i 



GEOLOGICAL RECORDS. 



7d 



still, however, pre- 
ins to the geologiBt 
- English 



i ugineer. 



VJJ 



Ji'dan Valley. — Pro- 

. I uad a paper before the 

..ition "On some Points 

<. Llicl*hysicalConforma- 

. .L!'|iiities of the Jordan 

i lie general geological 

t" Uie valley was, he said, 

1 of the same age as the 

I • .Sea of Galilee, and its 

fiat. The breadth varied 

c to ten miles, extending a 

. nls the east, and from 3ie 

• its thick alluvial covering, 

* more recent formation than 

"niitains, the valley having 

-.f one time apparently a lake, 

'.icii the soil was the deposit. 

■ ri\'er Jordan, as it at present 

il. could have had nothing to 

!th the formation of the vsdley 

lie recommended to the notice of 
iKC'u of science that geological re- 
Uiaius on the site of Sodom and Go- 
morrah pointed to an explosion of 
bitnmen much later than the ordinary 
g»ca<^cal formation, and probably 
irithin the historic period. 

Srratic Boulders.^In the Geo- 
JtfpicaX Section of the British Asso- 
^iition the Kev. H. W. Crosskey 
kted the report of the com- 
estabUshed for the purpose 
?«oording the position, height 
\ihe sea, lithological characters, 
origin of the erratic blocks of 
1^ Wales, and Ireland, and 
ig matters of interest con- 
with them. 

directed attention to the dis- 

lon of erratic blocks from dif- 

centres of ice action, the 

bv which they have been 

-*her by land- ice or 

->t periods in the 

\ they belong, 

i^sical geology 

iociated. 

of great in- 




terest were reported. In Devonshire 
a block of large size occurred 000 feet 
above the sea. The erratic blocks 
of the Midland district contained 
specimens from the Lake district and 
Wigtonshire, as well as from Wales, 
indicating the directions in which 
the icebergs had travelled. Large 
boulders, highly striated by ice, had 
been discovered in excavations near 
Liverpool, some of them being granite. 
Between the 400 ft. and 500 n;. con- 
tour line in North Cumberland is a 
boulder from Dumfriesshire, in sijse 
20 ft. by 9ft., which had travelled 
forty mues. 

Fresh observations had been made 
in North Wales. The Welsh and 
the Great Northern drifts had in 
some districts crossed each other. 
The direction of glacial strix on the 
east part of North Wales, as well as 
near the Avenig Mountains, in gene- 
ral agreed with the course the boul- 
ders had taken. 

The Density of the Earth's 
Crust.— The result of pendulum ob- 
servations carried on in India since 
1865, calculated at Kew as far as 
they have been made with the in- 
variable pendulums of the Hoyal 
Society, ** offer incontestable evi- 
dence in confirmation of the hypo- 
thesis of a diminution of density in 
the strata of the earth's crust which 
lie under continents and mountains, 
and an increase of density in the 
strata under the bed of the ocean ; 
and it is clear that elevations above 
the mean sea-level are accompanied 
by an attenuation of the matter of 
the crust and depressions by con- 
solidation." 

Broot Marks on l$tone.— In the 
Loan Collection of Scientific Instru- 
ments at South Kensington may be 
seen a slab of marble curiously 
marked with a series of intricate 
net-like markings, due to the corro- 
sion exercised by the roots of a plant 
in contact with the marble. The 
roots emit carbonic acid, and this, 
dissolved in water, is capable of at- 
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tacking the marble. Marble itself, 
as a simple carbonate of Ume, is in- 
soluble, but the bicarbonate formed 
b^ the addition of the carbonic acid 
given out by the root to that already 
contained in the marble is soluble, 
and so in proportion to the growth 
of the plant tne marble is marked as 
above described. M. Meunier, in a 
recent number of the Annales Agro- 
nomiqueSt has described a similar 
and even more remarkable case in 
the existence of sandstones (gr^) 
consisting of grains of insoluble 
quartz agglutinated together, and in 
which the roots have not only sculp- 
tured the surface but perforated it. 
The cause of this is to oe sousht for 
in the calcareous cement which joins 
the quartz grains together. The pas- 
sage of the roots is rendered more 
visible by the oxide of iron, which 
leaves an ochrey stain in the channels 
traversed by the roots. — Gardeners' 
Chronicle. 

The Settle Caves in York- 
shire. — Mr. K. H. Tiddeman, M.A., 
F.G.S., gave in, at the GlasjO^ow 
meeting of the British Association, 
the fourth report of the committee 
for assisting in the exploration of the 
Settle Caves (Victoria Cave), York- 
shire. It had been suggested, he 
said^ in former reports that the 
laminated clay which lay above the 
hyena bed might possibly be the re- 
sult of a deposit from glacier water 
of the time of the ice-sheet, it being 
now distinctly proved that the ani- 
mals whose bones occurred in the 
bed beneath it existed in that district 
at a time prior to that cold period. 
Discovered facts implied that the 
animals whose remains were found 
in the lowest known bone beds in 
the Victoria Cave lived in this coun- 
try in a well-marked interval be- 
tween two periods of extreme cold, 
of which the first was the most ex- 
tensive in its effects. It was there- 
fore within the limits of possibility, 
if not of probability, that this lower 
thicknesa of lamiDated clay was a 



representative in time of the earlier 
Racier beds of the south-east of 
Enffland. " In our last report,' 
said the committee, " we called 
attention to the existence in the 
Victoria Cave of a fauna, which we 
may confidently assign to a cold 
climate, separated in some parts by 
an accumulation of deposits, 12 ft. in 
thickness, from an earner one which 
is equally characteristic of high tem- 
peratures, whereas, in another part 
of the cave far off, where the material 
to separate them is wanting, we have 
animals from icy and tropical coun- 
tries intermingled in a confusion 
which would be puzzling did we not 
get the clue hard by. We remarked 
that it was evident that the separa- 
tion was natural and regular, the 
mixture abnormal and accidental 
The excavations still throw light 
upon how the cave was formed. As 
far as we have yet worked at the 
present level, the right wall of the 
cave is seen to have been hollowed 
out by streams. Several grooves 
occur indicating watersheds, but 
except quite at the entrance we have 
not yet got down to the ancient floor. 
We are already working in deposits 
which are older, probably, than the 
older Thames gravels.'' 

The Exploration of Kent's 
Cavern. — Mr. Pengelly gave his re- 
port, at the Glas^w meeting of the 
British Aissociation, on the year's 
work upon the explorations of Kent's 
Cavern. He mentioned the precau- 
tions he had been obliged to take to 
secure himself against the tricks of 
travellers. He exhibited two sides 
of the upper jaw of the hyena, bones 
of the bear, the fox, the rhinoceros, 
as well as gnawed bones. In the 
same stratum were found a flint im- 
plement and two chips, proving that 
man lived in this country in pre- 
historic times. In the oldest deposit 
there were the remains of a bear, 
some of the teeth of which were 
worn down to a stump. Bearing out 
\ M.r. PengeWy ^"tt^«««OciS»,\^x»Tidde- 
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man, the explorer of the Settle 
Caves in YorkJBhire, announced that 
animal remains of the hyena, the 
bear, and the rhinoceros had been 
f oimd, as well as the fibula of a man, 
lying in snch a way as to leave little 
doubt that the two had been co- 
existent. Bears, he explained, were 
very plentiful, and goats appear to 
have been exceedingly early inhabit- 
ants of Britain. 

Ocean Deposits and their 
Origin. — Mr. John Murray gave an 
address before the British Association 
on oceanic deposits and their origin, 
based on observations on board the 
Cfiallenger. He described and ex- 
hibited specimens of various kinds 
of deep-sea deposits. He did not 
think the detritus of the modern 
land was carried more than two or 
three hundred miles from the shore. 
A novel constituent of the deepest 
sea-bottoms was pumice dust, which 
had been found in almost every 
region, arising from submarine vol- 
canic action. Mr. Murray thought 
he had never failed to find a piece of 
pumice, when it was carefully looked 
for in any of the dred^gs, and be 
believed it to be the coief origin of 
the deep-sea clays. 

Another element which appeared 
to have been detected at great depths 
was "cosmic dust," or dust formed 
from aerolites. Another interesting 
point was that whenever they got 
into deep water, they found man- 
ganese peroxide in nodules inclosing 
organic remains — sharks* teeth and 
pieces of bone. This formation 
seemed to be connected with the dis- 
integration of volcanic rocks. 

Mr. Murray also discussed the 
question whether true equivalents of 
the deep-sea deposits now made 
known were to be found in the series 
of stratified rocks. If this were not 
the case, then it must be held that 
the great continents had remained 
substantially the same throiz^faout a 
vast length o£ time. 

Stores of Water Under- 



ground. —The following constitutes 
the ** Second Report of the Com- 
mittee on Underground Waters of 
the New Red and Permian Forma- 
tions of England," delivered to the 
Glasgow meeting of the British Asso- 
ciation : — 

The committee's inquiries have 
been continued last year, particu- 
larly with reference to Liverpool, 
Birkenhead, Nottingham, and Bir- 
mingham. Information has also been 
promised from Staffordshire. The 
committee hope to complete their 
labours before next meeting of the 
Association. 

Statistics were given by Mr. de 
Ranee regarding the amount of water 
obtained from wells at Liverpool, 
Coventry, Birmingham, Leamington, 
Nottingham, Birkenhead, Warring- 
ton, and Stockport. It was men- 
tioned that at Liverpool the level of 
the water in the public wells is gra- 
dually being lowered. 

At Barrow-in-Furness a bore for 
coal 3210 feet deep struck, at the 
depth of 250 feet, a spring which now 
yields 13,500 gallons daily, and risen 
12 feet above the surface. In thui 
case, as had been predicted by Mr. 
A veline, a member of the committee, 
the Permian rocks were found di- 
rectly overlying the Millstone Grit, 
and it was thus proved that the Coal 
Measures lying to the north are not 
continuous beneath the Permian. 
Another important circumstance dis- 
covered by this bore was the exist- 
ence of petroleum in the Millstone 
Grit. 

The New Red Sandstone, being 
porous and ferruginous, has been 
found to filter the water and oxidise 
the organic matter contained in it. 
Water from wells in the New Red, 
even when not artiticially filtered, 
ranks high among drinking waters 
for purity and wholesomeness, con- 
taining little salmo a-wOi \v^x^^ ^x^:^ 
organic matter. 

Taking an avexaga Ta.\xA?iX\. ci\ *?iS^ 
inches per annum, a.n^ ^ta.TiVvDL^'Oas^ 
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onlr ten inches percolate into the 
rock, the aiipply of water stored up 
by the Permian and New Red for- 
mations was estimated by the com- 
mittee to amount to 140,800,000 gal- 
lons per square mile. This rate 
would give, for the 10,000 sq^uare 
miles covered by the formations, 
1,408,000,000,000 gallons. Only a 
very small proportion of this amount 
is made available for the supply of 
cities and towns. 

The 8ub-Wealden Boringr.— 
A paper from Mr. Willett upon the 
SuD- Wealden boring was r^aa at the 
Glasgow meeting of the British 
Association. He advocated the aban- 
donment of the undertaking, be- 
lieving that no further information 
of sufficient value to justify the ex- 
pense could be expected from the 
present boring. 

Major Beaumont, M.P., followed 
the reading of this paper, with a 
paper on the other side, urging that 
the exploration should be continued. 
Mr. W. Topley, who had been de- 
puted by the Government Geolo- 
gical Survey to superintend the 
oring, gave an outline of the history 
of the question, and stated the re- 
sults already attained. He said, if 
it were now a question of beginning 
again from the surface, he would ad- 
vocate the selection of a site near 
Hythe j but since a depth of nearly 
2000 ft. had now been attained, he 
thought it might i e as well, if pos- 
sible, to continue the present hole. 
Sir J. Hawkshaw said he hoped that 
the present boring could be con- 
tinued ; and Captain Douglas Galton 
stated that a grant of 100/. had been 
voted by the Association. 

Professors Young, Hull, Seeley, 
Mr. Lebour, and others spoke, all 
urging that the boring be continued. 
General regret was expressed that 
Mr. Willett had resigned. 

Earthquakes in Scotland.— 

A paper on the earthquake districts 

of Scotland was read before the 

Britiah Assoclatioa by Dr. James 



Brycc. F.G.S. Dr. Bryce observed 
that there are two lines along which 
earthquakes are commonly observed, 
the one running from Inverness 
through the North of Ireland, to 
Galway Bay, and the other passing 
east and west through Comrie. The 
phenomena of earthquakes in the 
latter district are now being sys- 
tematically observed and recorded, 
under the direction of a committee 
appointed by the British Associa- 
tion, seismometers being employed 
on the two principles of vertical 
pendulums and delicately poised 
cylinders. Arrangements nave been 
made to ascertain whether shocks in 
this region can be traced to any 
common central point, there being 
reason to believe them to be con- 
nected wdth a mass of granite iu 
Glen Lednoch, whose position was 
indicated on a map exhibited by the 
author. 

The existence in the vicinity of 
Comrie of important lines of fracture 
in the earth's crust was pointed out, 
and it was suggested that these 
might be records of earthquakes in 
remote geological times. One of 
these lines of fracture is filled up 
with a dyke of basaltic rock, trace- 
able from the Melville Monument, 
near Comrie, to Loch Lubnaig, and 
belonging to the seriCo of dykes now 
regarded as of Miocene age. The 
other line of fracture is much older, 
and divides (with an enormous dis- 
placement) the Lower Old Red for- 
mation from the Metamorphic rocks 
of the highlands. 

For the Comrie earthquakes, Dr. 
Bryce was inclined to accept Mr. 
Mallet's explanation, viz., the shock 
produced by the fall of masses of 
rock from the roof of some subterra- 
nean cavity. 

As a remarkable manifestation 
of earthquake activity, Dr. Bryce 
alluded to a sudden rise of 2^ feet in 
the level of Loch Earn, described in 
a iormeT T«^ot\, ol >iNife 'Bss.\t\vQjjLake 
Committee. 0\i NJti»*\i oQ.<i».^\<c»w wck 
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change in the atmospheric pressure 
was indicated by the barometer. It 
was several hours before the motion 
of the lake's surface subsided. 

Winged Reptiles,— Numerous 
examples of the winged rej) tiles, 
known as Pterodactylcs, have been 
foand iu the cretaceous rocks of 
Western Kanzas. Professor 0. C. 
March has discovered among them 
certain forms which present charac- 
teristics that widely separate them 
from all previously known fossils. 
Hence he proposes to establish a 
new order of Pterodactyles, under 
the name of Pteranodontidse, a 
name suggested by the fact that the 
reptiles oi this new tj'pe were des- 
titute of teeth. It is notable that 
they occur associated with Marsh's 
interesting birds with teeth, or 
Odontomithes. 

No Friend to Gedlogy. — 
M. Victor de Bohald, a French 



author, has just written a work en- 
titled "Moses and Modern Geo- 
logy.*' The author is strenuously 
opposed to modern progress, and 
condemns the introduction of geo- 
logy into Christian schools. A cor- 
respondent of the Pall Mail Gazette 
says M. Victor de Bonald i« au 
author of "considerable merit." 
He seems, however, to have his 
weak side. Alluding to the motion 
of the earth as described by Coper- 
nicus, he says : — '* Thus the angels 
in heaven contemplate iu the midst 
of tlie works of the creation that 
which is the masterpiece and the 
king ; not in the grave and majestic 
attitude of a prince in the middle of 
his subjects, but turning head over 
heels and pirouetting about in space 
in presence of the sun and immov- 
able stars." M. Victor de Bonald 
questions the discoveries of Coper- 
nicus, Galileo, and Newton. 



c\ ^ 
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VI.— METEOROLOGY. 



The Winter of 1875-76.— 

The lowest temperature registered 
in what U technically called the 
"winter" of 1875-76 in the fifty 
places in England and Wales, in- 
cluded in Mr. Glaisher's report to 
the Kegistrar-General on the wea- 
ther, was 10% which minimum was 
recorded in January last at Beck- 
enham, Kent, ana also at Lam- 
peter, Cardiganshire. It will be of 
iuterest to note the lowest tempera- 
ture recorded in the course of the 
winter at such watering-places as 
are in the list. The lowest regis- 
tered by the Rev. Mr. Quelch at 
St. Augustine^s Monastery, Hams- 
gate, was 23 '5" ; by Mr. J. K. 
Mann, at Osborne, 22*8" ; by Mr. 
F. E. Sawyer, at Brighton, 22 e* ; 
by Dr. Comiiton, at South Bourne, 
near Bournemouth, 22*2" ; by Dr. 
Nicol and Dr. Dalton, at Llan- 
dudno, 22-2"; by Mr. A. E. Mur- 
ray, at Hastings, 20 9° ; and by 
Miss W. L. Hall, at Eastbourne, 
IT. At Eastbourne and South 
Bourne the greatest cold was in 
December, but in most places it was' 
in January. 

Cannonading the Sky. — An 
interesting lecture was delivered the 
other day at Lexington, Kentucky, 
by Mr. Wool folk, pastor of the First 
Baptist Church of that place, in 
which he maintained that the ter- 
restrial climate is made subject to 
the control of man to such a degree 
that the winters of the north tem- 
perate zone may be rendered as mild 
as the vernal season. He also af- 
firmed that the Arctic Ocean may 
be broken up, and the dreary basin 
made the pathway of commerce ! 
Mr. Woolfolk, who is stated to be 
*^/t man of ability (!) devoted to 



scientific studies all his life,*' and 
to ** stand in public estimation with- 
out a blot," proposes to cannonade 
the sky with the view of effecting 
favourable changes in the weather 
and temperature. After the lecture 
he was ** interviewed " by a reporter 
of the New York Herald, to whom 
he gave a synopsis of his theory; 
which, stated briefly, is to the effect 
that cannonading is the most effec- 
tual method of breaking the cold 
polar waves, and introducing tropi- 
cal warmth to the north temperate 
zone. Mr. Woolfolk is of opinion 
that the Pacific Ocean is specially 
adapted for a storm track, and pro- 
poses to erect batteries on the most 
western of the Aleutian Islands to 
produce the desired result. As he 
stated to the reporter, ** by keeping 
the storm track open, the tropical 
current would drift towards it, the 
southerly wind would constantly 
sweep the Atlantic, driving before 
it the warm surface waters of the 
Atlantic into the Arctic basin, and 
out through Behring's Strait into 
the Pacific. The rush of tropical 
winds and the drift of tropical 
waters would produce great changes 
in the Arctic regions. Under their 
genial influence ice and snow would 
soon disappear." — World of Science. 
Rain enough for Svery- 
body. — A fall of rain of one inch 
in depth sends down 100 tons of 
water on an acre of ground. One 
hundred tons of water is ample for 
the utmost requirements of two 
persons for a year. The proportion 
of population to area over the whole 
United Kingdom gives 2^ acres to 
each person ; so tliat the fall of a 
fiith of an inch of rain, if it were all 
utilise A ior t\\e \>wt^o«>^^ '^w^^ V^^ 
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sufficient for the supply of the people 
on an allowance equal to that of the 
best watered towns. The mean 
average rainfall of the kingdom is 
Dot accurately known, as numerous 
districts are as yet without recorded 
observatioDS. As far as is yet as- 
certained, it may be roughly stated 
at about 36 inches per annum, or 
180 times the quantity of water re- 
quired for hiunan consumption. 

An Electrical Bain Gauge. — 
In La Nature for the 8th January, a 
new rain-gauge was described, which 
is the invention of M. Herv6 Man- 
gon, and is in action at his observa- 
tory at Ste. Marie-du-Mont. The 
rain is caught in a funnel, and con- 
veyed to a cylinder, in which there 
is a float moving between guides. 
This float is connected with a pen- 
cil, which marks its height by a 
continuous line. The time is marked 
by an electro-magnet, which is set 
in action at regular intervals by a 
clock. The record is taken on a 
paper stretched between two cylin- 
ders, also moved by the clock, and 
the scale is so chosen as to enable 
the same paper to take a rainfall of 
one metre for a year, which suffices 
for most of France. — Academy. 

The BainfaU of 1876.— Mr. 
Symons, secretary of the Rainfall 
Committee, read their report to 
Section G. of the British Association 
at Glasgow, for the past year. It 
appeared that the rainfall of 1874 
was slightly below the average, 
owing to a rather dry spring and 
exceedingly dry summer. The most 
remarkable feature of the year was 
the heavy fall of rain on October 6, 
when the average fall over . England 
and Wales was slightly above one 
inch in the twenty-four hours, and 
the fall at most stations in North 
Wales and the Lake district was 
upwards of five inches. So heavy a 
fall over so large an area was rare. 

The rainfall of IS*75 was greatly 
abova the average in Englaod (es- 
pedally in the midland counties) 



and irregular in Scotland and Ire* 
land. A very heavy rainfall occurred 
in Wales and southern England on 
July 14, the fall in twenty-four hours 
exceeding one inch at 252 stations, 
two inches at 109, three inches at 
thirty-nine, four inches at seven, and 
five inches at three stations. 

The conunittee reported last year 
the success of their efforts to im- 
prove the geographical distribution 
of rainfall stations in Ireland, 
showed that the gauges started at 
the cost of the Association, had 
been supplemented by many others, 
established at the cost of private in- 
dividuals, and gave a map showing 
the present complete distribution of 
stations. Almost all the observers 
have proved good ones, and the re- 
turns nad been forwarded with regU' 
larity. The period was too short to 
yield precise residts, but a good 
system had been inaugurated, and 
was in full operation. The com- 
mittee felt they had done service to 
rainfall work. When they com- 
menced their labours, the weakest 
Sart of rainfall observations was the 
efective geographical distribution 
of the stations. This defect had now 
been materially lessened. By the 
grants of the Association nearly 250 
gauges had been erected in districts 
hitherto without observations. 

After the reading of this report, 
Mr. Bramwell asked what the com- 
mittee meant to do in the future. 
Mr. Symons said he understood the 
Association wished to discontinue 
its grant to the committee, and that 
the connection between the two 
shoidd now cease. This he very 
much regretted, because if anything 
happened to himself he did not see 
how the work of the past could be 
maintained. Mr. Symons added 
that we had now in this country a 
system of observations which was 
the admiration, ol «X\. ^wxx^YVi^^, 
America and otYier ^i^xsjoJurv^'^ ^^t^ 
copying us. TYift «^«»\.caL wo^ «a^- 
braced Bomet\i\BsYvV^*iSS^^^'^'^'^^^ 
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■o scattered that it wm toarcely 
possible to drop a man down in any 
place wbere ho would be more tban 
four or live miles from a rain-gauge. 
The coDsec£uence was, that when 
hydraulic and waterworks questions 
turned up, data were almost always 
available, which did not exist ten 
years ago, for ascertaining the quan- 
tity of water which could be col- 
lected from aoy given gathering 
ground. With reference to the 
future maintcnaoce of the system, it 
simply rested with himself. 

It was ultimately stated by the 
president that the sectional com- 
mittee considered the time had now 
arrived when this work should be 
taken up in a larger public spirit, 
and couseciuently that the grant 
hitherto made should now cease. 
This recommendation was made in 
the confident expectation that those 
who had hitherto so greatly bene- 
fited by the laborious and successful 
work carried on by Mr. J. S. Symons 
for tlie Associatiou, would come for- 
ward and make the work of the 
Bainfall Committee their own. 

Spots on the Sun and Storms 
on the Earth. — The Spanish In- 
dustrial Gazette says it is certain 
that the sun plays the chief part in 
the meteorological phenomena of 
our planet. Though we cannot 
easily understand how its spots can 
iuiluence our atmosphere ; though, 
even when largest and most numer- 
ous, they cover a comparatively 
small part of its disc ; though we do 
uot know whether they are out- 
breaks of heat or tendencies to cool- 
ness, or whether they o]jerate by 
way of heat or electricity, or in any 
other way, nevertheless appearances 
go on developing and multiplying 
effects which seem dependent on the 
periodicity of tlie spots. 

M. Bezold, a philosopher of 

Munich, has recently devoted him- 

seJf to a special study oi the storm 

period, chietiy availiaa liimseU of 

£lie documentM coljeotedia £avaria. 



Th« first fi^t which claims attention 
is that, if a certain period of years is 
examined, th9 number of storms 
goes on increasing or decreasing, but 
these variations are periodic. 

If we inquire what are the me- 
teorological causes that can be in 
relation with storms, the tirst that 
preseuts itself is heat. M. Bezold 
constructed a curve of the mean 
temperatures of each year, and com- 
pared it with that of the sun's spots. 
Afterwards he compared the two 
curves with that of the annual num- 
ber of storms, and found that the 
minimum of storms exactly coin- 
cided with the maximum of solar 
spots. On the other hand, the curve 
of storms forms in some measure the 
middle term between that of the 
sun's spats and that of the devia- 
tions of temperature from the mean 
temperature of southern European 
latitudes. 

It is observable that the oourse of 
storms shows a general and un- 
doubted relation to that of the curve 
of solar spots, so that, cy.y from 
1775 to 1832, the maxima of the 
tirst exactly correspond with the 
minima of the second. Neverthe- 
less, the details of the curve of 
stoims agree better with those of 
the curve of temperature, and nearly 
every elevation or depression of the 
latter may be traced in the former. 
This relation between storms and 
the deviations of annual tempera- 
tures from the general mean tempe- 
rature is manifest, even when that 
between storms and the sun's spots 
is less evident. 

The general result may be thus 
stated. . High temperatures, as well 
as an absence of spots from the sun's 
disc, produce a greater number of 
storms during the year than the 
opposite of tiieae conditions. On 
the other hand, supposing the maxi- 
mum of solar spots coincides with 
the intensity of the aurora borealis, 
it ioUoYfa \Vi«i.t \>\i« tvfo forms of 
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tary, and that in the years in which 
there are many storms there are 
few auroras boreales, and vice versdu 
It is not proved that this is the re- 
sult of a direct electric influence 
between the sun and the earth, be- 
cause these effects may depend upon 
the intensity of the heat which 
emanates from the sun. It would 
be well to have similar comparisons 
made in other latitudes. — EnglUh 
Mechanic. 

The Olixnate of Scarborough. 
— A paper ** On the Climate of Scar- 
borough," was read before the Me- 
teorological Society, on the ^Ist of 
June, by Mr. F. Shaw. The ther- 
mometers used were placed in a 
louvre-boarded case, tixed to the 
north side of a wooden structure, 
having an open grass plot in frout 
of them. Tlie garden is about mid- 
way between the north and south 
sides of the town, and 150 yards 
from the shore ; and as both resi- 
dents and visitors are continually 
passing along this line, the observa- 
tions may be taken as fairly repre- 
senting the temperature of Scar- 
borough as a watering-place. The 
mean monthly temperatures, based 
on the average of the past eight 
years, are, January, 38 8^ ; February, 
39-7"; March, 41-6"; April, 46 6^; 
May, 60'6°; June, 55-^; Jidy, 60*4°; 
August, 68-9°; September, 55 1"; 
October, 48-2"; November, 42-2"; 
December, 39*0°. The mean for the 
year, 48 '1^ The maximum tempe- 
rature on any day in July, the 
warmest month, does not exceed on 
the average 78*0% the highest in the 
eight years being 85*5° in 1868. The 
mean of the extreme minimum tem- 
perature in the eight Januarys is 
"24^'^ ; the lowest being 13 '3^ which 
occurred on January Ist, 1875. The 
annual rainfall, on the average of 
the past ten years, is 28*29 inches, 
whiohfalls on 167 days. — Athenceum. 

!nie Barometer in Winter 
and Bammer, — Froleaaor Mohn 
Juui pub^gbed some remarka in the 



Austrian Journal for Meteorology, 
on the reason why barometrical de- 
pressions are, as a rule, more serious 
in winter thau in summer. He cites 
the opinion of Buchan and Wojeikoff 
that, as the air is shown to ascend 
over such areas, and to descend over 
areas of barometrical elevation (auti- 
cyclones), it is clear that iu the upper 
regions of the atmosphere the con- 
ditions of pressure must be reversed 
as compared with those at the siu:- 
face of the earth. In other words, 
over an area of low pressure, a 
cyclone, there must be an excess of 
pressure at ' a certain level causing 
an outflow of the air which is rising. 
Conversely, over an anticyclone 
there must be a defect of pressure 
at a certain height, which has the 
tendency to attract the air towards 
the region of its cxistenco. 

These principles being once ad- 
mitted, it is evident that as the 
contrast in temperature between 
land and sea in these latitudes is 
greatest in winter, the conditions 
then prevailing will be most favour- 
able to the production of extensive 
depressions over the heated area, 
the sea, while in summer the con- 
ditions are reversed, and the areas 
of low pressure ap[>ear over the land. 
Prof. Mohu seeks to exj^lain the 
origin of the well-known deficiency 
of pressure in tlie South Polar re- 
gions on the above principles. He 
concludes with pointing out the 
obvious moral of his remarks, to 
the eflect that for a satisfactory 
study of weather by means of tele- 
graphic reports, the area of obser- 
vation should be as extensive as 
possible. 

Firedamp and the Barometer. 
— The decrease of atmospheric pres- 
sure which unlooses the spirit of the 
winds above ground, and thereby oc- 
casions a great amount of loss and da- 
mage on land and Bea,i%\iQ\^%%%.^wyx^<& 
of peril to tVi© laVafeia, ^\io ^oyVX^^ 
the moles undergrouTi^. '^V^ vk^TCkS.^ 
in coal-mmea coiiaecv>xcoXi ^we^<!s«^^ 
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on the sudden fall of the mercoiy 
in the barometer tube, is occasioned 
in this "wise. When the glass is 
high, and the pressure of the super- 
incumbent atmosphere correspond- 
ingly great, the dangerous carbu- 
retted hydrogen ia prevented from 
issuing from the walls and sides of 
the coal-seam ; when the pressure 
is suddenly lessened, the gas escapes 
from numberless chijiks and cran- 
nies, and accumulating, sometimes 
very rapidly, until it reaches the 
proportion sufficient w^th conmion 
air to produce an explosive com- 
pound, the naked light that is 
harmless under more favourable 
conditions suddenly takes effect, and 
a deadly catastrophe is the result. 
In this way the barometer and 
barometric warnings are almost as 
iiseful to the coal-miner as they are 
to the mariner and fisherman. — 
Iron, 

The Physical Explanation of 
the Mackerel Sky. — Sir Wm. 
Thomson read a paper before the 
British Association on the ** Phy- 
sical Explanation of the Mackerel 
Sky." He explained the relation 
of the clouds and their movements, 
and remarked that it was not essen- 
tial to the formation of a mackerel 
sky that there should be two dif- 
ferent temperatures. All that was 
essential was that portions of air 
sJiould be moving up and down ; 
and further, that the up and down 
motion should seem as though it 
resulted from the slipping of one 
stratum of air upon another and the 
production thereby of waves; and 
the second essential was, that one or 
other of the two portions of air 
should be very near the point of 
saturation — that it would be clear 
when down at its lowest point, and 
cloudy when up at its highest. 

Professor Andrews said he had 

had great pleasure in listening to 

SJr Wm. Thomson, for that was a 

subject in which he had himself 

ifeea interested for the last ten 



years. He was happy to hear it so 
well explained, as tne subject was 
one of enormous difficulty. He had 
been given to understand that a 
mackerel sky was an indication of 
fine weather, and that the primary 
cloud formation was the reverse. 

M. Glaisher said he had heard it 
said that there were no flat-bottomed 
clouds ; but upon one occasion, when 
up in a balloon to the height of 2400 
feet, he passed through a cloud 
which was decidedly flat-bottomed. 
The dry east wind was acting on 
the lower part like a knife, making 
it flat. On other occasions, at what- 
ever height he was, when he passed 
from a low temperature to a higher, 
he was always sure to find the flat- 
bottomed clouds. 

Celestial Influences. — M.Jans- 
sen, having arranged large photo- 
graphing telescopes at his house at 
Montmartre, has found that, from 
the beginning of May up to the 
10th, when the weather was very 
cold, the sun had no spots at alL 

The Importance of Peat 
Beds. — The New York Tribune 
says : — In some remarks on the cli- 
matology of New Hampshire, Pro- 
fessor Huntington states that the 
preservation of the vegetation on 
our mountains is of great import- 
ance, not only in modifying the 
distribution of rain, but abo in 
modifying the extreme of cold in 
winter. Our mountains, especially 
the higher summits, are covered to 
a considerable depth, except where 
it has been destroyed by fires, by 

Eeat, formed chiefly from moss and 
chens. Now it has been found by 
experiment that peat moss can ab- 
sorb more than twice its own weight 
of water ; dry clay, nearly its o\>ti 
weight ; dry earth or garden mould, 
more thau half its own weight ; and 
dry sand a little more than a third 
of its own weight. With equal 
times of drying, under the same 
circumstanceB, merefore, peat moss 
loses two-t\iVtda oi aJ^ HXxft ^^\Kt \k» 
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contained; clay and eartb, more 
than three-fourths ; and sand, more 
than nine-tenths. Thus, in a dry 
season beds of peat must form an 
invaluable reservoir of water for 
the supply of springs and streams. 
Wherever it or vegetable mould 
abounds the soil retains its moisture, 
being only gradually evaporated, a 
high relative humidity is maintained, 
and springs gush forth from the slopes 
of the mountains, and a slight change 
in the temperature causes rain to fall 
in gentle showers. It is noted that 
on the mountains of New Hamp- 
shire fires in general spread only 
over their eastern slopes. 

Thunderstorms in Germany. 
— The phenomena of thunderstorms 
in Germany have been studied by 
M. Gustav Hellmann. He finds 
that the mean annual number of 
storms increases, in general, from 
N.E. to S.W. On the shores of the 
Baltic it is least, in the upper Rhine 
region greatest (Memel 9, Darm- 
stadt 30). The influence of height 
above the sea level appears in the 
fact that the number of storms in- 
creases up to a height of 1300 to 
1400 m., then quickly decreases. 
The maximum of frequency of 
storms is in the three summer 
months, June, July, August ; but 
there is a difference here, between 
west and east ; for (with exception 
of the coasts) the greatest number 
of storms occurs in Eastern North 
Germany in June; in Western in 
July; the direction Stettin, Berlin, 
Torgau, forms the partition line of 
the two regions. Winter thunder- 
storms are wholly absent from the 
coast of Prussia, and in January and 
February also from the interior. 
Their number is greatest on the 
North Sea coast and the adjoining 
lands, Hanover and Oldenburg. 
For the rest the number of winter 
storms decreases, in general, from 
north to south. — Zeitschrift fur 
Meteorologies 

Jntercroeming Mainbowa, — 



An extremely rare phenomenon, that 
of intercrossing rainbows, was ob- 
served by M. GumoeHus in a valley 
in Sweden, on an evening in June, 
1875 (Archives des Sciences, Oct. 15). 
Two ordinary semicircular rainbows 
were seen as if resting on the hill- 
side, their centre about the middle 
of the valley. The crossing arcs 
extended from the base of the in- 
terior bow to about 45* up the 
exterior bow, and their centre 
seemed to be about the top of the 
interior bow. In these crossing 
arcs the columns were arranged as 
in the interior bow, the red without, 
the violet within. These unusual 
bows are generally explained by the 
reflection of the image of the sun 
from a surface of water situated 
behind the observer; and M. Ru- 
bensen (who commented on the phe- 
nomenon to the Stockholm Academy) 
notes the presence of a sheet of water 
a little to the north-west, but finds 
some difficulty as to the position of 
the bows. A curious solar halo is 
described in a recent number of 
Les Mondes. These were two broad 
rings, the outer coloured, subtend- 
ing 40", and about double the dia- 
meter of the inner one, which was 
white. In addition, a larger blue 
circle was observed passing through 
the sun, its diameter N.E. and S.W. 
— English Mechanic. 

Red Snow near London. — 
On Simday the 12th of March, 1876, 
at Forest Hill, near the Crystal 
Palace, red snow was found. This 
red snow resembled nothing so much 
as strawberry ice, and when melted 
left a red deposit, which under an 
ordinary microscope looked like vege- 
table cells— at least so says a writer 
who had an opi)ortuuity of examin- 
ing it. 

Ozone in the Atmosphere. — 
M. Losecke has recently made some 
interesting experiments in oxrdec tci 
ascertain the amo\\\\\» oi oxoxx^^x^- 
sent in the atmosp^ftte a.\. ^\^«t^\i.\» 
periods oi t\ie yea.!. T\iei ^e».\«^\» 
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amount was observed in February, 
and the least in November, the 
quantity present during the months 
from April to October remaining 
nearly constant. In a courtyard 
the indications were usually lower 
than in a garden, yet tlie quantity 
present in a room remained the 
same, whether the windows were 
open or shut. No connection was 
traceable between wind or moisture 
and the ozone indications, and 
thunderstorms appeared to produce 
no visible alteration. 

The Direction of Oirrus 
Olouds. — The movement of the 
cirrus clouds has been made the sub- 
ject of study by Hildebraudsson of 
Upsala, who hopes thereby to deduce 
some results relative to the ascend- 
ing and descending movements of 
the atmosphere above the regions 
of high and low, barometer. The 
observations of Clement Ley show 
that the cirrus clouds move from 
areas of minimum towards areas of 
maximum pressure, and Hildebrands- 
son has endeavoured to extend this 
interesting generalisation over a 
wider field. He states, in fact, that 
a general study of the clouds over 
the whole of Europe shows him that 
while the air on the earth's surface 
moves in spiral curves, inward, to- 
ward low barometer, the air at a 
high altitude simultaneously moves 
outward. The principal winds, 
therefore, constantly make an angle 
toward the right, with the lower 
winds. This determination was 
long ago made by Abbe for the 
United States, and may probably 
now be considered as a general ride, 
applicable throughout the world. 
It is important to notice that the 
same conclusion was arrived at de- 
ductively by Ferrel in 1857, and is 
fairly stated in his great work on 
the motions of bodies on the earth's 
surface. 
Our Daily Supply of Heat.— 
/^ lias been abowa, by the researches 
ofSirJohtL HerBohel and Pouillet, 



that on the average our earth re- 
ceives, each day, a supply of heat 
competent to heat an ocean 260 
yards deep over the whole surface 
of the earth, from the temperature 
of melting ice to the boiling point. 
Now, on or about June 30, the sup- 
ply is about one-tlurtieth greater. 
Accordingly, on June 30, the heat 
received on a single day would 
be competent to raise an ocean 
351 1 yards deep from the freezing 
to the boiling point ; whereas on 
December 30, the heat received 
from the sun would so heat an ocean 
268 1 yards deep. The mere excess 
of heat, therefore, on December 30, 
as compared with June 30, would 
suffice to raise an ocean more than 
17 yards deep, and covering the 
whole earth, from the freezing 
point to the temperature of boiling 
water ! 

Dalton's Law, and the Oon- 
stitution of the Atmosphere. — 
It is well known that the famous 
law of Dalton, with reference to 
the ditiPusion and independent exist- 
ence of aqueous vapour in the at- 
mosphere, has exerted a very strong 
influence in moulding the views of 
meteorologists as to the method by 
which this portion of the atmosphere 
operates in modifying atmospherical 
phenomena. Of late years, how- 
ever, very strong suspicions have 
existed as to the propriety of carry- 
ing Dalton's views to the extreme 
that has been maintained by many. 
In fact, so early as 1840, J^py dis- 
tinctly controverted them. Of late, 
Hildebrandssen, Hann, and espe- 
cially Stefan have more correctly 
explained the limitations within 
which Dalton's laws may be applied. 
According to the latter, these ob- 
tain in the case of a mixture of 
gases,, only under conditions of 
static equilibriimi, and do not hold 
when these are in motion. Since 
the vapour of water in the air, in 
conaec\\\eTice oi \t% continual evapo^ 
ration asid Qo\idLexA%i»\^»^^ \& iik:«^^ 
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in movement, it does not conform 
to Dalton's laws. The permanent ; 
gases of the atmosphere, especially 
oxygen and nitrogen, which retain 
in general the same proportions, are 
in equilibrium, and do form atmo- 
spheres independent of each other, 
according to Dalton's laws. It ne- 
cessarily follows that the {>ercentage 
of dense oxygen ipust be smaller as 
we asceQd in the air ; and, in fact, 
chemical analysis gives this result 
The limits of the application of 



Dalton's laws, it will thus be seen, 
like mauy another scieutilic sub- 
ject, have not yet been clearly 
detined. 

In the Neighbourhood of 
the Suez Canal. — As an interest- 
ing result accruing from the Suez 
Canal, M. de Lesseps mentions that 
it has increased the rainfall in the 
surrounding country to a remarkable 
extent. Previous to 1870, rain only 
fell about once a year ; now it falls 
at least twice a mouth. 
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VII.— HEAT. 



The Sun's Heat utilised for 
Industrial Purposes. — M. Mou- 
chot, who has devoted the last fifteen 
years to the study of this question, 
thus arranges his solar receiver or 
generator. It consists of three dis- 
tinct parts : — A metallic mirror with 
linear hearth ; a blackened ly>iler, 
the centre line of which coincides 
with this hearth ; and a glass casing 
which allows the solar rays to im- 
pinge upon the boUcr, but prevents 
their being reflected. The mirror 
is in the form of a truncated cone, 
the generating line of which makes 
with the axis an angle of 45^ The 
base consists of a disc of cast-iron, 
added for the purpose of counter- 
acting the eflect of the wind. In 
the centre of the disc rises the 
boiler, the height being equal to 
that of the mirror; it is made of 
copper, blackened on the outside, 
and is composed of two concentric 
casings, the larger of which is 80 
centimetres (2 ft. 74 in- )high, and one 
smaller, 60 centimetres (1 ft. 74 in.), 
the respective diameters being 28 
and 22 centimetres (11 and 8^ in.). 
The feed-water occupies the annular 
space between the two casings. The 
volume of liquid should not much 
exceed 20 litres (44 gals. ), so as to 
leave about 10 litres for the steam 
chamber. The glass casing is bell- 
shaped, 85 centimetres high by 40 in 
diameter (2 ft. 9^ in. by 1 ft. 3| in.), 



and 5 millimetres (0*19 in.), thick. 
There is, therefore, a constant space 
of 5 centimetres (2 in. ) between the 
boiler and the glass, which latter 
only adheres by its foot or rim to 
the bottom of the mirror. Thus 
arranged, the boiler should revolve, 
at the rate of 15 decrees in an hour, 
on an axis parallel to that of the 
earth, and also becomes gradually 
inclined on this axis, the inclination 
being in accordance with the de- 
clension of the sun. 

The following are the results 
achieved by the apparatus at Tou- 
raine. In ordinary line weather, 20 
litres (44 gals. ) of water introduced 
at 20' Centrigade (68" F.) at half- 
past eight o'clock, were turned into 
steam at a pressure of two atmo- 
spheres in forty minutes. The 
pressure was then quickly raised to 
tive atmospheres, a limit which it 
would have been dangerous to ex- 
ceed in the boiler with which the 
experiment was being conducted. 
The steam was used to drive an 
engine working a pump, &c. ; it also 
distilled 5 litres (a gallon) of wine 
in a quarter of an hour. It may be 
concluded, from the trial, that in our 
latitudes, the apparatus utilises from 
8 to 10 cal<n'iai (32 to 40 English 
equivalents of heat) per square 
metre (1*19 square yards) per mi-* 
nute. — Journal of the. Society of 
Arts. 
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VIII.— LIGHT AND VISION. 



Coloured Lights. — Experi- 
meats have been recently made at 
Trieste, says a contemporary, for 
the purpose of determining how far 
different coloured lights penetrate 
darkness. Six lanterns, with care- 
fully selected glass of dififereot co- 
lours, and furnished with wicks and 
oils of good quality, were lighted on 
the beach, and observations were 
made by a party in a boat. At the 
distance of half a league the light- 
blue lantern was invisible. At the 
same distance the dark-blue lantern 
was scarcely visible. The white 
lantern was seen at the greatest dis- 
tance of them all. The red lantern 
was seen at the second and the 
green lantern at the third greatest 
distance. White, red, and green 
lights have the greatest power of 
penetrating darkness. Ked and 
green lights are particularly recom- 
mended for lighthouses and for sig- 
nals. Green light has one peculiar- 
ity, at a short distance it begins to 
look blue, and often deceives per- 
sons. For this reason they who 
made the experiment suggest that, 
as a signal, a green li^t should 
never be used except in conjunction 
with red and white lights. 

A new form of Kaleidoscope. 

— An improved form of kaleidoscope 

by M. Thomas, of Paris, has been 

reported on favourably by the SocUt^ 

^Encouragement. The two mirrors 

are, as usual, placed in a tube, but 

the objects employed to produce the 

images are inclosed in a transparent 

case, which is separate from the tube. 

This case, almost flat, and with its 

two faces fotmed of watch glasses, 

is supported by a rod whicli is fixed 

to the tube by a hinge ; it can also 

receive a movement of rotation 

roiwd its axis of suspeasion» In ' 



this way it can be inclined in any 
direction to the axis of the tube. A 
button manipulated with the hand 
enables one to turn it about its cen- 
tre, so as to change the positions of 
the objects witliin. A pasteboard 
disc, white on one side, black on the 
other, is placed behind the case. 
Transparent or opaque objects may 
thus receive light on one or tlie other 
side of the case, and be detached on 
the white or black background of 
the disc, according as it may be de- 
sired to observe them by transmis- 
sion or by reflection. M. Thomas 
has obtained much more beautiful 
effects by this new method, and of 
infinite variety. The instrument is 
recommended to artists, designers, 
and others. — English Mechxinlc. 

An Optical Experiment. — 
Professor F. E. Nipher suggests the 
following optical experiment : ob- 
serve a white cloud through a plate of 
red glass with one eye, and through 
green glass with the other. After 
some moments transfer both eyes to 
the red glass, opening and closing 
each eye alternately. The strength- 
ening of the red colour in the eye, 
fatigued by its complementary green, 
is very striking. 

Light and Electricity. — A 
curious discovery has followed Mr. 
Crookes's discovery of the dynamic 
power of light. It is this,— that 
selenium, a metal or metalloid 
which, under certain peculiar treat- 
ment, acquires a very feeble power, 
even when kept in the dark, of 
transmitting the electric current, is 
made, by exposure to light, a con- 
ducting medium for the electric cur- 
rent far less inadequate, ia.x xackx^ 
perfect than before, ^o t\vtv\, ;5un^\^ 
poor conductor ol e\ectr\c\\.^ \>^q.otpl^^ 
a good conductor ot eVectrvcWrj ww^^x 
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the influence of light. In other 
A^'ords, we suppose, a new dynamic 
effect of light— one exerted espe- 
cially on the molecular structure of 
seleuium— has really been disco- 
vered. Possiljly, in the same way, 
light may be found to stimulate the 
conducting-power of the nerves. It 
is not a matter to have an opitiion 
upon without exact measurements, 
but we (Spectator) fancy at least 
that some of our nerves appear to 
carry mensages much more rapidly 
when expos^ to light than they do 
in the dark. 

Our BenBatiotiB.— The notion 
of persistence of luminous sensation 
arises from the optical effect pro- 
duced by rapid rotation of some 
lighted body. M». Lalanne recently 
made analogous experiments with 
tactile sensatiou. Suppose a flexible 
body, which will not injure the skin 
by motion in contact witli it, rotated 
rapidly round the arm or leg held 
steady. If the return of the body 
to each point of contact take place in 
a sufficiently short interval, equal to 
the duration of the impression pro- 
duced, then (analogously) a continu- 
ous sensation should be experienced, 
like that produced by pressure of a 
bracelet or ring. M. Lalanne finds, 
from thirty-three experiments on 
various parts of the body : (1), that 
the continuity is never manifested 
for less than ten turns per second 
(showing that the duration of tactile 
sensation observed did not exceed 
1-lOth of a second) ; (2), the least 
duration observed was l-24th to 
l-25th of a second ; (3), this mini- 
mum of duration varies in individu- 
als, and according to the parts of the 
body. The duration of tactile sen- 
sation, then, seems to be little dif- 
ferent from that of luminous sensa- 
tions. And acoustic sensations pre- 
sent facts of the same order. 

The Influence of Residual 
Oas on the Jffovement of the 
Madiometer.'—Mr. W. Crookes, at \ 
the Glasgow meeting of the British \ 



Association, entered into an explan- 
ation of the above subject, and re- 
ferred to an instrument exhibited by 
him at the soir^ of the Koyal So- 
ciety on 5th April, 1876, which 
proved the presence of residual 
gas in a radiometer which had been 
exhausted to a very high point of 
sensitiveness. This instrument 
proved that, at a rarefaction so high 
that the residual g^ was a non-con- 
ductor of an induction current, 
there was enough matter present to 
produce motion, and therefore to 
offer resistance to motion . That this 
residual gas was something more 
than an accidental accompabiment 
of the phenomena was rendered pro- 
bable by the observations of Dr. 
Schuster, as well as by his own ex- 
perimentis on the movement of the 
floating glass case of a radiometer 
when the arms were fixed by a 
magnet. 

The Action of Light on Ar- 
tist's Colours. — A paper, read at 
Edinburgh by Mr. R. H. Bow, re- 
garding the action of light upon pig- 
meuts employed in painting, touches 
upon a subject which has worried 
artists a great deal recently. In- 
deed it was for the purpose of teach- 
ing painters something about the 
pigments they employ that the 
Royal Academicians decided upon 
the appointment, some time ago, of 
a professor of chemistry, and lately 
lectures have been regularly deli- 
vered to students on the composition 
of the colours they employ. 

Mr. Bow tells us that his experi- 
ments have led him to the conclu- 
sion that Prussian blue in oil is the * 
most stable of colours ; but it does 
not follow for this reason that it 
is the most suitable for painters. 
Most artists are aware that the light 
will act upon the majority of their 
pigments after a time, and for this 
reason they not unfrequently pro- 
duce more vivid effects at first, as 
ihey ate c\v\\\,fe swx^ that after a few 
year a t\\eafe VtXV \i^^«tckfc ^^V^tsrA^ 



LIGHT AND VISION. 



95 



down by the bleaching action of the 
light. As their cativas is sure to 
fi^e in some parts, let them take 
what care they like, it is the best 
policy for them to employ oil pig- 
ments, possessing as much as pos- 
sible the same photographic ptoper- 
ties, so that they may alter in some- 
thing like the same degree. 

A picture seldom loses much of 
its beauty by becoming of a lower 
tone than when first painted, pro- 
vided the change that comes over it 
is not too marked. It would never 
do, for instance, to employ the fleet- 
ing aniline pigments upon the same 
canvas with the stable Prussian 
blue, painting one portion of a pic- 
ture with the former and another 
with the latter. In fact, the aniline 
colours are for the most part quite 
unsuited for painting purposes, and 
some of them are so changeable in 
the sunlight that they have been 
used for the production of photo- 
graphic images. Again, they are 
extensively employed— especially in 
Germany — for colouring photo- 
graphs, their thin transparent cha- 
racter rendering them particularly 
suitable for the purpose, for it is 
possible to see the shadows and out- 
lines of the image beneath the layer 
of colour ; but photographs tinted, in 
this way soon lose their bloom, and 
the colours are often seen fading 
while the pictures are yet exposed 
for sale in the shop windows. 

There are very few pi^ents in- 
deed which ate not acted upon by 
hght to some degree, and for this 
reason it is that pigment or carbon 
prints are said not to be permanent ; 
but there are, at the same time, 
many colours known to chemists and 
artists which are sufficiently stable 
for practical purposes. Indeed, if 
we push the matter far enough, 
we may well ask if anything 
exists on earth that is proof 
against the continued action of the 
8un*s TBjTB, and whether the worda 
patasaent And unalterable, aa ap- 



plied to. worldly matters, is not alto- 
gether a misnomer. — Photographic 

Metallic Reflection : an im- 
portant discovery. —Prof. (4. 
Stokes read a paper before tlie Bri- 
tish Association on **A Phenome- 
non of Metallic Reflection," in 
which he gave an account of a phe- 
nomenon observed by him many 
years ago, and which was in some 
respects very remarkable. He ex- 
plained that when Newton's rings 
were formed between a lens and a 

Elate of metal, and were viewed by 
ght polarised perpendicularly to 
the plane of incidence, it was known 
that, as the angle of incidence was 
increased, the rings, which were at 
first dark-centred, disappeared in 
passing the polarising angle of the 
glass, and then reappeared white- 
centred, in which state they remained 
until they could no longer be fol- 
lowed. At a high incidence the 
first dark ring was much the most 
conspicuous. To follow the rings 
beyond the limit of total internal 
reflection a prism must be employed. 
When the rings formed between 
glass and glass were viewed in this 
way, as the angle of incidence was 
increased the rings one by one 
opened out, uniting with bands of 
the same respective orders which 
were seen beneath the limit of total 
internal reflection ; the limit or 
boundary between total and partial 
reflection passed down beneath the 
point of contact, and the central dark 
spot was left isolated in a bright field. 
Now, when the rings were formed 
between a prism with a slightly 
convex base and a plate of silver, 
and the angle of incidence was in- 
creased so as to pass the critical 
angle, if common light be used in 
lieu of a simple spot, we had a ring 
which became more conspicuous at a 
certain angle ot inci^^ncfe >n^ \^^- 
yond the critical an^e, al\.eT N^VviJa. 
it rapidly contracted aiid Toa%^ft^Vs\\» 
a spot. Prof . atokea ex^\«>S»«i\ V>xis>* 
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to study the phenomenon, in its 

Eurity, we must employ polarised 
ght, or, what was more convenient, 
analyse the reflected light by means 
of a prism. 

Sir Wm. Thomson explained that 
the very important discovery now 
ffiven to the world had been made 
by the Professor a good many years 
since. — Prof. Stokes said that, while 
he had discovered the great truth 
man}' years ago, he had not com- 
pleted the necessary investigations 
till now. 

Mechanical Action of Light. 
—Mr. William Crookes, F.R.S., 
gave a lecture early in the year, at 
the Royal Institution, on his more 
recent researches on the effect pro- 
duced by radiation upon very deli- 
cate balances suspended in the most 
perfect vacuum ne can procure by 
means of Sprengel's excellent air- 
pump, amply supplied with gauges 
and other means lor obtaining accu- 
rate measurements of results. His 
investigations began through his 
observing movements in substances 
which he was weighing by a 
chemical balance about three years 
ago, and for which he could not 
then account. Among other results, 
he found that the radiation of a 
warm body, such as the hand, a 
lighted candle, or hot metal, at- 
tracted the arm of a delicate ba- 
lance when air was present in the 
glass vessel, but repelled it when 
a good vacuum was obtained ; and 
he also ascertained that there is a 
decided difference between the ac- 
tion of light and radiant heat. The 
balance obeyed the force of the 
light of a candle more than that of 
heated copper. He could give no 
answer to the question whether the 
effect is due to light or heat, since, 
as he said, there is really no evi- 
dence of their separate identities, 
physically speaking. There are 
energetic calorific and chemical rays 
beyond the limits of the spectrum 
visible to us. Eventually, Mr. 



Crookes was led to the construction 
of his radiometer, or light-noill, 
which consists of four crossed arms 
of very fine glass, supported in the 
centre by a needle-point, having at 
the extreme end thin discs of pith. 

After duly explaining this appa- 
ratus, and the means adopted to 
remove all interference to continu- 
ous action, he exhibited it in action, 
and then proceeded to show how it 
may be applied to the measurement 
of light ; since, when the heat-rays 
are entirely cut off by means of an 
alum screen, or otherwise, the in- 
strument becomes an accurate pho- 
tometer. He ascertained that the 
arms move with more or less velo- 
city under the influence of radia- 
tion, the rapidity of revolution 
being directly proportional to the. 
intensity of the incident rays. With 
one candle he found that the me- 
chanical action of the light is in- 
versely proportional to the square 
of the distance. Two candles at 
the same distance give double the 
velocity of one, and so on. The 
time required for one revolution 
produced by a candle five inches off 
beliind green class was forty se- 
conds ; through light red glass, 
twenty seconds. 

Proceeding to practical applica- 
tions, Mr. Crookes explained how 
his radiometer may be employed as 
a test for the illuminating power of 
coal-gas and other sources of light, 
and how it may also become of great 
value in photography ; and he also 
showed how the principle may be 
utilised by means of small magnets 
connected with the rotatory appa- 
ratus and a Morse's electric appa- 
ratus. A graphic record can thus 
be obtained of the amount of light 
falling upon an elevated position, 
such as the summit of a mountain, 
which would contribute an addi- 
tional item to meteorological obser- 
vations. Finally, he referred to 
expeT\\ivfeTx\.a Te\a.twe to the measure- 
ment oi t\i« ioT<:& \ ^\k^ \\i >^^VsA«> 
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tiire theatre, by his excessively de- 
licate apparatus, he ascertained the 
weight of a ray of candle-light, six 
inches off, to be 0*00162 of a grain. 
He estimated the force of the light 
of the sun to be at the rate of 32 
grains per square foot, or 57 tons 
per square mile : about 3,000,000,000 
tons on the whole earth — a force 
which would drive the globe into 
space if it were not counteracted by 
gravitation. 

Crookes's Radiometer.— At a 
recent meeting of the New York 
Academy of Sciences, held at the 
Stevens' Institute, Professor Mayer 
read a paper on Mr. Crookes's radio- 
meter in connection with certain re- 
sults obtained by the action of sound- 
pulses on an apparatus constructed 
in a similar manner. Describing 
how Mr. Crookes was led to the 
construction of the radiometer. 
Prof. Mayer said that a torsion 
balance, consisting of a bar of pith, 
was suspended by a fine filament. 
One half the length of this bar was 
blackened. On exposing this appa- 
ratus to rays from different parts of 
the prismatic spectrum, it was found 
that the torsion balance moved 
through spaces proportional to the 
thermometric effect produced by the 
same area of rays falling on a ther- 
mopile. Bepresenting the motion 
produced by the ultra-red rays by 
100, those of the other rays were as 
follows : — 



Extreme red 


. 85 


Red .... 


. 73 


Orange . . . . 


. 66 


Yellow 


57 


Green . . . . 


. 41 


Blue 


22 


Indigo 


. Sh 


Violet .... 


6 


Ultra violet 


. 5 



The difficulty of ascertaining 
laets in*nature, even by the most 
careful observers, is weJi iUuBtrated 
here by i}je faci thai Mr. Crookes 
tfmiookmi the circtimstance that he I 



was here operating with a purely 
accidental spectrum, the proportion 
of whose parts depended entirely 
on the nature of his prism. Had 
he employed the normal or diffrac- 
tion spectrum produced by the pas- 
sage of light through finely-ruled 
"gitter" plates, his results would 
have been the same as those ob- 
tained many years ago by Dr. 
Draper. 

Mr. Crookes found that the bar of 
the torsion balance was attracted 
when the apparatus contained air, 
and repelled when it was placed in 
a vacuum ; also that the radiation 
from a candle on blackened pith 
was 54 times what it was on plain 
pith. From these observations to 
the construction of the radiometer 
was but a short step. Two fine 
wires, at right angles to each other, 
were provided with little vanes of 
mica blackened on one side, and the 
whole suspended on a pivot and in- 
closed in a glass vessel, from which 
the air was exhausted by means of 
a Sprengel pump. When rays of 
light fall on this apparatus, the dif- 
ferential action of the blackened 
and natural surfaces of the vanes 
gives rise to a continuous rotation. 
The rate of this rotation, and hence 
the intensity of the exciting cause, 
was obtained by means of a small 
electro-magnet placed in the appa- 
ratus in such a manner as to re- 
gister the number of revolutions by 
making a series of dots on a slip of 
paper. 

In order to measure the repulsion 
of a blackened surface in a vacuum, 
Mr. Crookes employed W. Ritchie's 
torsion balance, described in the 
** Transactions of the Royal Society " 
of 1830. This is so arranged that 
the repulsion of the blackened sur- 
face twists a fine glass thread, to 
which is attached a mirror project- 
ing a beam of \\g\\t oxi a. ^ct^e^. 
By means of a acrevf, t\i^ csxcvvkv- 
ference of wbicVv \a OlvvV^l^^ voXa 
360% the glasa tYvx^sca. *\% \.>\t^^^ 
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back again until the beauL occupies 
its original position. The amount 
of torsion is then read off on the 
screw. The extreme delicacy of 
this instrument may be appreciated 
from the fact that the 1- 100th of a 
grain produces a torsion through 
10.000 degrees, or about 28 rota- 
tions of the thread. As it is sensi- 
tive to 1° of rotation, it is evident 
that we can thus weigh 1-10, 000th 
of l-lOOth = 1.1,000,000th of agrain. 
A candle at a distance of 6 in. repels 
2 square inches of surface of black- 
ened pith with a force of 0001772gr. , 
at 12 in. distance with a force of 
000444 gr. Starting out with the 
latter figure, and remembering that 
the effects are as the reciprocals of 
the squares of the distances, we 
should obtain at 6 in. a force of 
0001776, which differs from the 
result actually obtained by experi- 
ment by only the 4-l,000,OOOth of 
a grain. 

After succeeding in constructing 
so perfect an instrument, it is not 
surprising that Mr. Crookes should 
be elated ; but it is to be regretted 
that "he should express himself as he 
did in the following extract from 
his paper : ** A candle 12 in. off, 
acting on two square inches of sur- 
face, was found equal to 000444 gr. ; 
the sun. equalling 1000 candles at 
12in. , gives a pressure of '44000 gr. ; 
that is equal to about 32 grs. per 
square foot, to 2 cwt. per acre, to 
67 tons per square mile, or nearly 
3,000,000,000 tons on the exposed 
surface of the globe— sufficient to 
kuock the earth out of its orbit if it 
came upon it suddenly. " It is true 
he immediately modifies this state- 
ment, but it is liable to be quoted 
without the following disclaimer : 
**It must be remembered that our 
earth is not a lamp -blackened body 
inclosed in a glass case, nor is its 
shape such as to give the maximum 

surface with the minimum oi 
weight " 

^tiU more iniachieYOVLB, however, 



is the pretension to '^ weigh a beam 
of light." That it is not light 
which causes the rotation in Mr. 
Crookes's radiometer, has been con- 
clusively proved by Schuster (** Pro- 
ceedings of the Royal Society," 
April, 1876). He made a radio- 
meter having one arm and a mag- 
net. When a strong light fell on 
this apparatus, it overcame the di- 
rective force of the magnet, and 
caused it to rotate in the usual 
way. Now, on floating the instru- 
ment in water, and holding a mag- 
net outside to keep it stationary in 
spite of the strong light falling upon 
it, the bulb began to rotate in a 
direction opposite to that which the 
light would have imparted to the 
vanes. 

The only plausible explanation 
hitherto offered of the instrument is 
the following : The vacuum of the 
Sprengel pump is not a perfect one ; 
but in the highly rariiied air con- 
tained in the bulb, the molecules 
have a much greater amplitude of 
swing than in their ordinary con- 
dition, there being vastly fewer in 
the same space. Hence the car- 
rents set up by the very feeble heat 
of the rays of light, are sufficient to 
produce a much more intense ac- 
tion than could take place in dense 
air. The blackened surfaces be- 
come heated more than the natnral 
ones, and consequently repel more 
particles, the reaction of which 
causes motion ; and the apparatus 
being free to turn, the motion be- 
comes one of rotation, which con- 
tinues imtil the effect on the two 
surfaces become equalised. To show 
that the effect was due to heat, 
Prof. Mayer interposed a glass plate 
between the apparatus and the dif- 
fused light from a window. The 
effect was to stop the rotation by 
cutting off the heat rays, while the 
light rays passed through freely. 
Rotation was also produced by 
p\&cmg^ Wi^ V^xi^ Ti^iKc the radio* 
\ meter. 
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What Sets the Badiometer in 
Motion P — M. Ledieu has presented 
a paper to the Freach Academy on 
some '* Experimental Considerations 
on the Raoiometer." These experi- 
ments are not favourable to the 
theory of the apparatus based upon 
the movements of gases and vapours 
remaining within the glass case after 
the vacuum has been made. This 
theory is subdivided into various 
doctrines, of which a very complete 
and lucid exposition has been given 
by M. Bertin in the June number 
of the Ann. de Chini. ct de Phy- 
sique. The capital objection which 
mechanicians oppose to these dif- 
ferent explanations is, that the 
radiometer is an instrument of re- 
action. But in such apparatus, 
having regard to the impossibility 
of the motive power being rapidly 
produced with a sufficiently con- 
stant intensity, there ensue merely 
rotations accompanied by retarda- 
tions and bounds far from being 
reconcilable with the perfect regu- 
larity of the radiometer. Moreover, 
the theory in question expressly re- 
quires that there shall never be an 
equilibrium of temperature between 
the gas in the case and the discs of 
the radiometer. But how are we to 
admit that in every experiment this 
equilibrium is not ultimately estab- 
lished? Moreover, the rotation 
ought to stop at last, instead of 
maintaining itself indefinitely at the 
same speed. The author then cites 
certain experiments difficult to ex- 
plain by the supposed movement of 
gases in the interior of the appa- 
ratus. Thus the instrument was 
heated nearly to redness, when it 
commenced turning, but the rota- 
tion was sensibly accelerated by the 
momentary presence of a single 
flame, wmch joined its action to 
that of the radiant heat. An ap- 
puatos was constructed with discs 
exdusiyely polished On throwing 
h-poial of solar raya upon one of 
ih two hemispherea of the glass 



case, a perfect rotation was ob- 
tained, without interruption, and as 
free and rapid as with an ordinary 
radiometer fully exposed to the 
light. The author bases his expLa- 
uation of the phenomena upon a 
mechanical action of the "ether" 
perpendicular to the direction of its 
rays of propagation, and not in the 
same direction as these rays. This 
interpretation is calculated to calm 
the legitimate disquiet of the par- 
tisans of undulation. In Germany 
there is a leaning to an explanation 
based upon electricity. Iliey rely 
upon the experiment that when a 
radiometer with discs exclusively- 
polished, and where one of the 
hemispheres of the case is traversed 
by a continuous electric spark, the 
instriunent takes a rapid rotation 
always opposite to the direction of 
the spark, this direction being un- 
derstood according to the common 
convention. "In any case the ra- 
diometer of Mr. Crookes seems to 
us a serious instrument, and not a 
paradoxical apparatus destined to 
enjoy an ephemeral scientific re- 
pute, and then to rank as a mere 
physical amusement. Its experi- 
mental study, pursued under all 
modifications, and with an inde- 
fatigable perseverance, will cer- 
tainly lead to important results as 
to the mechanical properties of the 
ether." 

Life without Light. — An in- 
teresting discussion has recently 
taken place in the French Academy 
of Sciences, on the question of the 
influence of solar radiation, and of 
the green matter in the formation 
of the immediate principles of plant 
organisms. 

M. Boussingault considers this 
influence to be indispensable, and 
that, if the solar radiation should 
disappear, life would be \\\v^c>%«i'^t^<^. 
M. Pasteur, on. \i\ve o>^ex \\^\i^, 
thinks that lite m\^\it «.t\\\ cq\i\:vq\\^ 
in certain inferior -pVanX.^, ?^.^^ oc^^- 
siou the moat compVeV,e c^t^^xvv?. 

\\1 
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growths. He cites as an example 
the life of the inycoderma CKeti, 
which may take place in darkness 
on a liquid composed of alcohol, 
acetic acid, and mineral phosphates, 
the latter including phosphate of 
ammonia. 

The mycode'nna acetiy to which M. 
Pasteur alludes, is a remarkably 
curious organism, which serves as 
a medium between the oxygen of 
the air and a combustible body or 
fermentable matter, to produce com- 
bustion or oxidation. Fermenta- 
tion of this kind has thus a special 
character, and differs from that set 
up by yeast or in other ways. The 
viyciKlenna aceti appears as continu- 
ous membrane, either wrinkled or 
smooth, upon the surface of liquids, 
while the same are undergoing 
acetic fermentation, and is generally 
formed of very minute elongated 
cells, whose diameter varies from 
000059 to 0-000118 inch. These 
cells are united in chains or in the 
form of curved rods. Multiplica- 
tion seems to be effected by the 
transverse division of the fully de- 
veloped cells, which division is pre- 
ceded by a median constriction. If 
we allow this cryptogram to de- 
velop itself on the surface of any 
organic liquid containing phosphates 
and nitrogenous organic matter, 
until the whole surface of the liquid 
is covered : then, if we remove the 
liquid without disturbing the mem- 
brane, and substitute an equal 
volume of water containing 10 per 
cent, alcohol, the plant immediately 
sets up a reaction between the 
alcohol and the oxygen of the air. 
After a certain time the action, im- 
peded by the great acidity of the 
liquid, becomes slower ; but we can 
restore it to activity by substituting 
alcoholised water again. So that, 
as long as the mycoderma is sup- 
pUed with suitable nutrition, it will 
^o on and burn the alcohol *, but if, 
on the contrary, we deprive it oi 
ooariahment, or in any wise di- 



minish its vital activity, then its 
oxidising action will not go so far, 
and the alcohol may chanee into 
acetic acid. This is the substance 
of one of M. Pasteur*s most bril- 
liant investigations, among the 
practical results of which is a new 
commercial method for the acetiii- 
cation of fermented liquids. The 
process consists in sowing the myco- 
derma aceti on the surface of liquor 
containing 2 per cent, of alcohol, 
1 per cent, of vinegar, and traces of 
alkaline and earthy phosphates. 
When the surface is covered with 
membrane, the alcohol begins to 
acidify. This action being fully set 
up, some alcohol, wine, or beer 
mixed with alcohol is added every 
day to the liquid in small quanti- 
ties ; the acetification is then al- 
lowed to terminate, and the vinegar 
is drawn , off. The membrane is 
collected, washed, and employed for 
a new operation. 

M. Boussingault's reply to the 
suggestion of the mycoderma by 
M. Pasteur is, that it is true that 
some parasites attain a complete 
development in an artificial medium 
containing nothing but definite and 
crystallised chemical compounds. 
Still there is a great difference be- 
tween this development and that of 
chlorophyll in plants. The latter 
take all their elements from the 
exterior world, carbon from the 
atmosphere, hydrogen and oxygen 
from water. The parasites, even 
those mentioned by M. Pasteur, 
take carbon in substances which, 
although of definite chemical con- 
struction, are derived from vege- 
table organisms. Alcohol and 
acetic acid have their origin in 
sugar, which cannot be formed save 
under the influence of solar radia- 
tion. The existence, therefore, of 
parasites in an obscure place, where 
their cellules form immediate prin- 
ciples, similar to those produced in 
bri^t da.-^\\^\, V^ plants of green 
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exception, as has been ai&rmed, but 
is rather a confirmation of the neces- 
sary relation of light and vegeta- 
tion. Hence M. Boussingault ad- 
heres to his opinion that, if the 
sun's li^ht were quenched, not only 
chlorophyll plants, but also those 
deprived of chlorophyll, would dis- 
appear from the earth. 

M. Pasteur's position appears, 
however, to be unassailable, as 
might well be expected from his 
immense experience and wide inves- 
tigations touching the subject under 
d^cussion. He simply points to 
the fact that, by known methods of 
synthesis, chemists startiog with 
carbon and watery vapour can pro- 
duce alcohol, acetic acid, and many 
other substances csmable of serving 
as carbonated aUment of infenor 
plants deprived of light. More- 
over, it may be conceived that, 
under the intiuence of the same, all 
the carbon existing at the surface of 
the earth, or in the interior, might 
pass into complex organic matters, 
and that ulteriorly it would return 
to the atmosphere in the form of 
carbonic acid through the actions 
of oxidation and fermentation. It 
would be only when this termina- 
tion was reached, that all manifes- 
tation of life would be impossible 
without the aid of solar light. 

M. Pasteur's experimental deter- 
mination that oxygen and light are 
not essentials of life, and his having 
caused organisms to exist in an at- 
mosphere of carbonic acid, and in 
absolute darkness, are among the 
greatest triumphs of modern 
chemistry. — Scientific American. 

Sight, and what it tells us. 
—An interesting lecture on this 
subject was delivered in February, 
1876, at the London Institution, by 
Professor W. K. CUfford, M. A. The 
lecturer began by speaking of the 
growing interest with which the 
tiieory of vision was now studied, and 
of its importance in the intellectual 
dereJopnwnt of mankind. It was 



felt that by this gateway, if by any, 
we must pass from the world of 
mere phenomena to something 
greater Dehind. Indeed, it might 
be said with truth, that by means 
of this theory the chasm between 
the objective and subjective spheres 
had at last been bridged. 

It was from this point of view 
that Professor Clifford proposed to 
treat the topic he had chosen. The 
sensation of sight was made up of 
impressions of colour and feelings of 
muscular movement, and so does not 
ultimately differ from a feehng of 
pain or [pleasure. The notion of a 
house or of a theatre, as brought be- 
fore the mind by the mechanism of 
sight, might be analysed into feel- 
ings of solidity, colour, and resist- 
ance. These feelings or impressions 
were a language telling us about 
the objects beheld — viz., every group 
of sight impressions suggested other 
possible sight impressions, muscular 
actions, and consequent sensations 
of all kinds. The immediate feel- 
ings and the suggested feelings are 
all in the beholder's mind. But 
the perceived object itself means 
something more. It implies the 
possibility of a like series of feelings 
in other people's minds. This some- 
thing, said the professor, is external 
to me, this social object, as it may 
be called. It is the same thing as 
your perceptions, as distinguished 
from my perceptions. But the 
question arises, is there not some- 
thing else behind the perceived ob- 
ject different from our perceptions ? 
Most certainly there is, but sight 
does not tell us anything whatever 
about that something. 

To return from the metaphysical 
to the physical side of the problem, 
what we perceive is represented by 
movements in the brain, which is 
made up of certain lumps of grey 
matter, and that pexGe^\A.o\i \^ ^ 
totally different t\im^ Itotxi \.\x^ fe^- 
ternal fact which it ayroiboWa^^, \\i 
short, we see witVi t\ie e^^a \\xaX» ^ 
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we see with a telescope. Each eye 
was a box with a hole iu it. It was 
filled with a transparent fluid, and 
behind was a network or retina, 
on which the picture was thrown, 
just as iu Sir ( 'harlcs Wheatstone^s 
stereoscope. From the two flat or 
slightly curved pictures, taken from 
diH'crcot points of view, the mind 
built up solid forms, just as from the 
three fundamental rays, red, blue, or 
green, and violet, it clothed the pic- 
tures with all the various colours. 
The nerves conveyed the news of ■ 
these patches of colour to the brain, • 
and produced a flutter among the \ 
|>oiuts of grey matter of which it ' 
was composed. But the agitation 
of this grey matter must not be 
confounded with the simultaneous 
mental consciousness. The mind 
made an much out of the news of 
these dots of colour as the fright- 
ened boy passing through the 
churchyard did out of the broom- 
stick he mistook for a bogey. The 
perception of, the object was quite 
ditfereut from the object itself. 

Bishop Berkeley's doctrine of 
idealism was then stated in the 
great metaphysician's own words : — 
*' Some truths there are so new and 
obvious to the mind that a man need 
only open his eyes to see them. 
Such I take this important one to 
be — viz. , that all the choir of heaven 
and furniture of the earth — in a word, 
all those bodies which compose the 
mighty frame of the world have not 
auy subsistence without a mind ; 
that their being is to be perceived 
or known ; that consequently so long 
as they are not actually perceived 
by me, or do not exist in my mind 
or that of any other created spirit, 
they must either have no existence 
at all. or else subsist in the mind of 
some Eternal Spirit — it being per- 
fectly unintelligible to attribute to 
any single part of them an existence 
independent oi a spirit. To be con- 
viDced of which the reader need 
onJjr retioct and try to separate in 



his own thoughts the being of a 
sensible thing from its being per- 
ceived." 

Professor Clifford said it was re- 
markable to what an extent the 
progress of science had tended to 
confirm Berkeley's conclusion. The • 
visible world exists only in our 
minds, so far as could be scientifi- 
cally demonstrated, although there 
may be something invisible which it 
represents. 

To sum up, sight is an aggregate 
of colour-feelings and mu^e-feel- 
ings. The objects of sight are 
groups of such feelings, suggesting, 
added the professor, other feelings 
both in me and in other peop& 
But, having thus pulled that world 
to pieces, let us put it together 
again. The words yon bear me 
speak are groups of tones variously 
stopped and variously gliding into 
one another, but that does not make 
a lecture. So the sight of a moun- 
tain docs not make a mountain, nor 
the sight of a lump of iron ore, that 
lump of iron ore. All the sugges- 
tions which go along with the sen- 
sation interpret it, just as a lanffoage 
is interpreted. A sensation caUs up 
a conception, which is made tip of 
an aggregate of beliefs, and is a link 
between sensation and action ; it 
groups about the object all the rules 
of action for man which are import- 
ant from his point of view ; it ex- 
presses the practical relation of man 
to the object. We live In a world 
of conceptions. The things we see 
and think about are things we must 
talk about, and language relates to 
conceptions. What diverse concep- 
tions of the sky, for instance, were 
formed by the peasant, the meteor- 
ologist, the painter, the astronomer, 
and the philosopher, and how differ- 
ently they talked about it? Yet 
they all saw the same sky. Ours 
was a world of beauty and order, 
but this beauty and order are not in 
I tYie eye-iii%%aa,^'a, but in the correct 
\ mteTipTe\)aX\oiv oi '\\., ^\A SJisMk \3k^ I 
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bold of a selection out of infiDite 
possible groupings of the phenomena 
for the purposes of man. 

The History of the Badi- 
ometer. — Dr. G. Berthold makes an 
interesting contribution to the his- 
tory of the radiometer. It appears 
that in a paper *' Eclaircissement 
8ur le traitd physique et historique 
de Taurore bor^ale," published in 
the Memoirs of the Paris Academy 
for 1747, M. Mairan gives a descrip- 
tion of a light mill. This was a 
horizontal wheel of iron about three 
inches in diameter, having six radii ; 
at the end of each radius was a small 
oblique vane. The axis of the wheel 
was held by its upper point to the 
end of a magnetic bar. The weight 
was only tmrty grains. light was 
concentrated on it with a lens. 
"Nothing could be more mobile," 
says M. Mairan, ** than this wheel ; 
but at the same time nothing is less 
certain than the induction one might 
wish to draw from it in favour of 
an impulsion by the rays. The ma- 
chine turns now in one direction, now 
in the other, acct>rding as you bring 
one of its vanes more or less near to 
the bars, within, or beyond the latter. 
It is necessary to conclude that the 
luminous rays attract and repel at 
different points of the cone which 
is formed by the lens, but the explo- 
sion Oi a mass of air suddenly and un- 



equally heated round the vane where 
the focus is applied, appears to me to 
give a sufficient reason for these 
eflfects. The perpetual obstacle of 
the air naturally^ suggested to me 
to make one of these experiments in 
vacuOf but I avow that after having 
reflected a little on what might be 
the result, I have not thought it 
worth while taking the trouble." 
The reasons which thus unfortu- 
nately prevented M. Mairan from 
repeating his experiments in vacuo 
were, (1) the difficulty of producing 
a sufficient vacuum ; (2) the idea, 
that beside the atmospheric air, 
there was another fluid, which would 
penetrate the glass and make the 
experiment doubtful ; (3) through 
action of the burning-glass, vapours 
would rise from the body in racwo, 
which would, by their impulsion, 
set it in motion. Dr. Berthold 
further notices an observation by 
Michell in Priestley's" " History of 
Optics ; " a piece of piano string, 
ten inches long, having a square 
copper plate at one end, and a grain 
of shot at the other, was pivoted in 
a case having its cover and one side 
of glass. Solar rays directed from 
a concave mirror on the copper plate 
produced repulsion. Priestley con- 
sidered that this motion must not 
be attributed to impact of the light 
rays. — Nature, 
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Sounds Extixifi^uishing 
Sounds. — Professor Mayer, of the 
Stevens* Institute of Technology, has 
shown that cei'tam sounds extin- 
guish the sensation of other sounds. 
The rule appears to be, that while 
low sounds cannot extinguish high 
ones, tlie high sounds may obliter- 
ate low ones. He demonstrated this 
1)y an apparatus producing a certain 
low note from a wind instrument 
simultaneously with the same note 
several octaves higher, and of greater 
intensity. The high note kiUed, so 
to speak, the low one. But, on the 
other hand, a low note of great in- 
tensity was powerless to extinguish 
a faint high note ; the high note 
utterly refused to be drowned by 
any volume of the lower sound. 
The discovery is of great value to 
the grouping of an orchestra. Per- 
haps to provide the best music for 
the audience, the conductor should 
be in the middle of the room. 

Music from Gas Burners.— A 
rather numerous company met re- 
cently at the house of M. Frederic 
Kastuer, in the Kue de Clichy (says 
the Paris correspondent of the 
Times in the bennning of the 
year) to witness his experiments 
with a strange invention of his, 
which he calls the "Pyrophone." 
The pyrophone, as its name indi- 
cates, is an instrument which pro- 
duces sounds by means of gas jets. 
It had long been known that flames 
emitted sounds, and M. Kastner 
himself had tried experiments in 
Loudon. The special public at M. 
Kastner's house found themselves 
in the presence of an almost com- 
pJe^e instrument composed of a 
series of glass tubes s/milar to organ- 
pipes, of different lengths and di- 



mensions, in which gas jets were 
burning, and which played some 
very powerful and very moving mw- 
ceaux. The diflSculty of the inven- 
tion consisted, of course, in - regu- 
larising the jets. The theory is 
this : — When an isolated gas jet 
produces a sound, you have only 
to bring another similar jet near 
it to make the sound cease. M. 
Kastner, then, has invented a con- 
trivance which opens and shuts like 
the fingers of a hand of which each 
one should allow a jet to escape. 
When the fingers are extended 
the sound is produced ; when they 
are closed or approached to each 
other the sound ceases. He next 
regulated the force of the sound by 
the dimensions of the tubes, and by 
the height at which the jets were 
placed in the tubes. The contrivance 
corresponds to the keyboard of a 
piano, and you are deeply moved 
at hearing those jets sing with ex- 
traordinary power, purity, and cor- 
rectness. The audience was still more 
astounded at suddenly hearing the 
gaseliers placed in the centre of the 
room, and set in motion by invisible 
electric wires, execute "God save 
the Queen " in sonorous and pene- 
trating tones. The invention is still 
in a rudimentary state. 

The EUiptical Violin. — A 
violin on a new model, invented by 
Prince George Stourdza, has been 
tried at Vienna with not altogether 
favourable results. Setting forth on 
the principle that the ellipse is the 
most favourable geometrical figure 
for acoustical effect, Prince Stourdza 
made his fiddle of elliptical form. 
He endeavoured thus to augment 
tbe voVwme ol tVie aovind, which 
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and also to bring the tone as near 
as possible to the timbre of the 
human voice, which would be as 
certainly undesirable. Neither of 
these results did the inventor 
attain. Herren Helmsberger, father 
and son, Karl and Popper, did their 
utmost with the instrument, but 
could not evoke the abseut power, 
nor bring out but a nasal and trou- 
bled tone. So ends the elliptical 
violin. 

Sounding Powers of Various 
Metals. — M. Decharme has been 
studying the comparative sound- 
power of various metals. His ex- 
periments were made on cylindrical 
rods, 2 decimetres in length, and 1 
centimetre in diameter, suspended 
by thread, or supported on the edges 
of cork prisms. The rod was struck 
at its centre with a wooden hammer 
covered with indiarubber. The 
minimum number of vibrations (690) 
was given by lead, the maximum 
(2762) by aluminium ; the interme- 
diate numbers, neglecting fractions, 
were :— Gold, 976 ; silver, 1034 ; tin, 
1161; brass, 1303; bronze, 1381; 
zinc, 1422 ; copper, 1642 ; cast iron, 
1843; wrought iron, 2192; steel, 
2322. The duration of the sounds 
was in the following proportions (in 
seconds) : — Lead, 0*3 ; tin, a little 
less thap 1 '0 ; zinc, 1 ; cast iron, 
2"0; copper, 5; wrought iron, 12; 
brass, 14 ; bronze, 24 ; steel, 45. 
The sound produced by steel placed 
on the cork prisms lasted only 25 
seconds, not more than half the time 
of its duration when suspended by 
a thread, and struck in the same way 
in each case. Bronze, on the con- 
trary, gives a sound lasting 25 se- 
conds on the cork, against 24 when 
suspended. 

uKew Tuning Forks.— A tun- 
ing-fork, with variable tone, is de- 
scribed by Dr. Konig in Poggendorff^s 
AnndUn. The arms are perforated 
in the direction of their len^h, and 
the two canals are connected by a 
avoB canal at the bottom. With 



the system thus formed communi- 
cates a little reservoir of mercury 
with attached screw. By varying 
the pressure on the mercury with 
the screw, the liquid can be raised 
up to the top of the arms, or allowed 
to entirely flow back out of them, 
and thus the sound of the fork can 
be varied. As the forks filled with 
mercury would, after excitation with 
a bow, give but a short sound, they 
are kept in continuous vibration by 
electrical means. 

What Sounds we can Hear. 
— Professor Preyer has endeavoured 
to fix the lowest and highest limits 
of pitch within which musical tones 
can be perceived, by means of ex- 
perimental methods of greater pre- 
cision than any that nave been 
hitherto employed for the purpose. 
The minimum limit for the normal 
ear was found to lie between sixteen 
and twenty-four single vibrations 
per second; the maximum limit 
reached 41,000 ; but many persons 
with average powers of hearing were 
found to be absolutely deaf to tones 
of 16,000, 12,000, and even fewer 
vibrations. Professor Preyer then 
proceeds to inquire into the power of 
discriminating relative pitch and of 
appreciating musical intervals. He 
also treats of silence, defining it as a 
state of uniform minimum excitation 
of the auditory nerve-fibres, and join- 
ing issue with Fechner and others, 
who deny its claim to be regarded 
as a positive form of sensation at all. 
Fechner distinguishes between tlie 
effect of absence of light upon the 
eye, and that of absence of sound 
upon the ear ; black he regards as a 
sensation, silence as an absence of 
all sensation. Preyer points out, on 
the contrary, that the two cases are 
in every way analogous, and that 
the auditory organ never sinks, any 
more than the retina, below the zero 
of sensation. The presawtft q1 ^.Via 
fluid contents oi t\io la^'^xva^iNi, ^\A 
the flow of blood tA\TO\x^t\i^N^«»'^^, 
miist give rise to senasAjVoTi^ qI >N>DAs2t\. 
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vre are unconscious only because of 
their uniformity, their constancy, 
and their low degree of intensity. 
Silence, when the attention is con- 
centrated on the sense of hearing, is 
found to vary in degree, just as the 
blackness of the visual field, when 
light is excluded from the eye, has 
been observed to vary. But the 
complete absence of sensation is obvi- 
ously incapable of varying. Lastly, 
the parallel between the auditory 
sense and that of vision is borne out 
by a study of the entotic sensations 
which may be produced artificially, 
and which are closelv analogous to 
well-known entopticai phenomena. 

Machine for Writing Spoken 
Words. — A machine for writing 
spoken words has been invented by 
M. H. Quppinser. The Jievtie In- 
dvstrielle describes the machine as 
being about the size of the hand. 
It is put in connection with the 
vocal organs, ~ the instrument re- 
cording their movements upon a 
moving band of paper in dots and 
dashes. The person to whom the 
instrument is attached simply re- 
peats the words of the speaker after 
him inaudibly. This lip language is 
then faithfully written out. 

Soundinff Powers of Various 
Woods.— M. Decharme, whose ex- 
periments as to the sounding powers 
of various metals we have just men- 
tioned {see p. 105), has made similar 
experiments (we learn from Ulnsti- 
tut) on different kinds of wood. Not- 
withstanding the diversity of the 
kinds of wood examined (38 species 
and 14 varieties), they were all found 
to give sounds comprised in the in- 
terval of an octave. The most grave 
sound is mi^ given by box ; the 
highest mi" given by Northern fir. 
M. Decharme gives a list of the sounds 
emitted by different woods between 
the two extremes. The range of 
sounds from the metals extended 
from 690 vibrations— for lead-^to 
^762 vibraUona for aluminium. 
Souodafrom wood art comprised be 



tween those for brass — 1303*62 — and 
aluminium — ^2762. This is no doubt 
partly accounted for by the much 
less range of densities in woods than 
in metab. Still there are anomalies. 
Thus, the willow, which, after the 
poplar and certain firs, was the 
lightest of the woods experimented 
on, gives the same note — ^sol^— as 
ebony, which is the heaviest after ' 
the palm and the palisander. It 
was difiicult to appreciate the in- 
tensity and the duration of the 
sounds, but palisander, logwood, 
walnut, and acacia, were in the front 
rank in this respect. (The duration 
of the sounds did not exceed the 
traction of a second, 0*5 to 0*7 for 
the most sonorous palisander.) 
Northern fir and poplar had the 
clearest timbre. — English Mechanic. 

Photographing Sound. — Dr. 
Konig has succeeded in photograph- 
ing sound, or rather the vibrations 
causing sound. In the supply-pipe 
of a burning gM-flame he has an 
opening closed by an elastic mem- 
brane, and if any one speaksjor sinini, 
or a tuning-fork is held against the 
membrane, its motion is transmitted 
to the eas-flame. A mirror, drawn 
along oy clockwork, reflects the 
image of the flame, which is seen as 
a curve whose form varies with the 
pitch of the sound. This curve of 
light is then photographed. Dr. 
Vo^el suggests cyano^n as a gas 
giving a powerfully actinic light. 

A Sound Writer. —A sound 
writer, called an opeidoscope, is a 
new invention. On the end of a 
2-in. tube is pasted a piece of thin 
rubber or tissue paper. In the cen- 
tre of this is fastened a piece of 
looking-glass, ^ in. square. Hold this 
end in the sun and the other end in 
the mouth, and sins or speak in it. 
The ray of light reflected from the 
mirror falling on a white surface de- 
scribes curves and patterns differing 
for every pitch and intensity, while 
t\ie co\idit\OTu& ^ve uniform results. 
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— It has been observed by M. 
Jeannel that certain soDOrous vibra- 
tions cause rotatory movement in 
the radiometer. In half obscurity, 
three radiometers were placed on the 
ioterior tablet of a chamber organ. 
The bass notes, those of the three 
first octaves, produced rotation, the 
most bass acting most, but fa and 
fa sharp of the lower octave (espe- 
cially with the bourdon stop) pro- 
duced more rapid rotation than ut^ 
?e, and mi, though these are more 
grave. Eadiometers do not all act 
ia the same mauner, as to rapidity 
and direction of their rotation. 
Thus, to the low fa or fa sharp 
radiometer A, the less sensitive to 
Ught, made about one turn per se- 
cond, the black faces first {i.e. a 
direction opposite to that produced 
by light), whilst radiometers B and 
C, which were more sensitive to 
light, turned more slowly and in 
the direction of the movement pro- 
duced by light. M. Jeannel ex- 
plains these eflFects by circular or 
angular vibrations of the supporting 
needle transmitted from the tablet 
of the organ. By applying the 
finger to the top of the radiometer, 
one may prevent the vibration and 
also the rotation. The board of a 
piano produces similar efifects, but in 
a less degree. If the experiments in- 
dicated be made where the diffuse 
light is nearly sufficient to drive the 
radiometer, grave sounds, even the 
weakest, cause rotation in the ordi- 
nary direction (bright surfaces first) ; 
the rumble of a vehicle will suffice. 
Here the light is at first insufficient 
to overcome the friction, but when 
the vibrations intervene, friction is 
lessened during certain intervals, 
and the apparatus is thus rendered 
more sensitive to light. — Nature. 

Musical Sand. — Mr. Frink 
states, in the "Proceedings of the 
California Academy of Sciences," 
that in order to ascertain, if possible, 
"the cause of the sound that ia pro- 
duced by the sand from Kauai pre- 



sented to the Academy at a former 
meeting. I investigated its structure 
under the microscope, and I think 
the facts I have ascertained fully ex- 
plain the manner in which the sound 
is produced. As the grains of sand, 
although small, are quite opaque, it 
was necessary to prepare them so 
that they should bo sufficiently 
transparent to render their structure 
visible. This was effected by fasten- 
ing them to a glass slide, and grind- 
ing them down untd one fiat surface 
was obtained. This surface was then 
attached to another slide ; and the 
original slide being removed, the 
sand was again ground down until 
sufficiently transparent. The grains 
were found to be chiefly composed 
of small portions of coral and appa- 
rently calcareous sponges, and pre- 
sented under the microscope a most 
interesting object. They were all 
more or less perforated wdth small 
holes, in some instances forming 
tubes, but mostly terminating in 
blind cavities, which were frequently 
enlarged in tlie interior of the grains, 
communicating with the surface by 
a small opening. A few foramini- 
ferce were also met with, and two or 
three specimens of what appeared to 
be a minute bivalve shell. Besides 
these elements, evidently derived 
from living beings, the sand con- 
tained small black particles, which 
the microscope showed to be formed 
principally of crystals of augite, 
nepheline, and magnetic oxide of 
iron, imbedded in a glassy matrix. 
These were undoubtedly volcanic 
sands. The structure of these grains, 
I think, explains the reason why 
sound is emitted when they are set 
in raotiou. The friction against each 
other causes vibrations in their sub- 
stance, and consequently in the sides 
of tlio cavities they contain ; and 
these vibrations being communicated 
to the air in the cavities, under tha 
most favowra\Ae coTi^\\iva\i^ \sst ^t<i- 
ducing sowiid, t\ie •Efe^\\\X.\a >i2cifc "Wi^ 
noise wMcb. ia covxae^x^V^xi. «li'^^^.^^ 
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mass of sand is set in motion. We 
have, in fact, millions upon millions 
of resonant cavities, each giving out 
BOimd which may well swell up to 
resemble a peal of thunder, with 
which it has been compared; and 
the comparison — ^I know from others 



who have heard it— has not exag- 
gerated. The efifect of rain in pre- 
venting the sound is owing to the 
cavities in the sand becoming filled 
with water, and thus rendered it 
incapable of originating vibrations " 
as in dry weather. 
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X.— ELECTRICITY AND MAGNETISM. 



The Velocity of Ufagrnetism. 
— In order to remove all doubt as 
to the accuracy of the results of pre- 
ceding investigators, Dr. Herwig has 
sought to determine the velocity of 
transmission of magnetic influences 
by separating the various portions 
of his apparatus to very considerable 
distances ; and he concludes that if 
the action of the terrestrial mag- 
netism really possesses a definite 
velocity, it must amount to at least 
a half million miles per second ; or, 
in other words, that the terrestrial 
magnetic influence makes itself felt 
at any point of the earth's surface 
in less than one three-hundredth of 
a second. 

liighting-up the Deep Sea. 
— To form an electric submerged 
lamp a balloon-shaped glass vessel, 
protected by a metal cage is, accord- 
ing to the invention of Messrs. 
Chauvin, Goizet, & Aubry, of Paris, 
hermetically closed, preferably by 
an indiarubber plug. The plug is 
traversed by two metal rods isolated 
electrically. At the ends of these 
rods two ends of a platinum thread 
rolled into a spiral are fixed, which 
when traversed by the electric cur- 
rent is heated to incandescence and 
emits light. The generating pile is 
contained in a separate box, and 
conductors communicate the esta- 
blished current to the platinum 
thread. 

Electricity for Sewing Ma- 
chines. — A new electric motor, the 
invention of Mr. C. A. Hussey, of 
New York, is at work driving a 
sewing-machine. The engine, which 
is quite small, is operated by five 
Bunsen cells, and its movements are 
controlled hy a simple device by 
eonnectiDg or dJsconnectiDg a greater 



or less number of elements. The 
machine is driven at the rate of 560 
stitches per minute. Mr. Hussey's 
engine combines several new and 
excellent improvements. 

Something like a Spark.— It 
is said that Messrs. Warren de la 
Rue and Spottiswoode estimate, 
from experiments made on their 
chloride of silver battery, that 
100,000 cells would give a spark in 
air nearly 9 ft. in length. 

A Compass without a Mag- 
netic Needle. — A novel idea has 
been started by an ingenious Dutch- 
man, who declares that he has in- 
vented a non-magnetic mariner's 
compass — ^that is to say, an iostru* 
ment which will direct a ship's course 
without a magnetic needle. The 
principle of this wonderful discovery 
is as yet a profound secret, but we 
are ambiguously informed it consists 
of the application of ** notorious phy- 
sical powers to an instrument used 
in practical navigation, the improve- 
ment of which was a desideratum 
since long" — a sentence which will 
reveal the fact that our clever friend 
might with advantage polish his 
English a little. His description 
of his invention is as follows : — 
*' Whereas the actual compass is 
directed by magnetism, it is in this 
case a well-known physical power 
that puts in motion the whole of the 
wheelwork. The instmment, sus- 
pended in a Cardanus' apparatus, 
and protected as much as possible 
from heavy shocks by means of 
indiarubber, &c., as is the way with 
chronometers, consists, when seen 
on the top, of a ring, inside of vrkvcV 
are found t\iTee cvtc^e,^. 'Y^^ ^'<^^L> 
just like th© cat^ ol ^ ^oto::^'*.^ 
divided into povsxt* «>.xv^ ^^^gc^s^^Ssk 
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fixed at the iostrumeat, and turas 
round with the vessel. Over this 
card two hands move concentrically 
with equal swiftness and in opposite 
direction ; consequently in each 
turning they will cross each other 
twice, and the junction of these 
points will denote a direction that 
on the card points out the true 
course of the vessel." 

Electric liights for Ships.— 
The Imperial Eussian yacht Ltvadia 
has been ilium inateil by means of 
the electric li^ht. Mr. Reed,, writing 
from NicolaiefT, says the yacht, 
**like some other of the Emperor's 
vessels, is furnished with a powerful 
magnetico-electric light at the bow, 
which is said to be very effective in 
lighting the path of the ship a long 
way in advance of her." 

A Trap for Burglars.— A very 
neat device for preventing burglary 
has just been brought out in the 
United States. AR doors in a bank 
are so arranged that they can only 
be opened when two knobs or 
handles are turned simultaneously. 
Now, these knobs are placed in con- 
nection with powerful oatteries. A 
thief seizes one knob, and no effect 
foRows. He then uses both hands, 
taking a knob in each. Immediately 
his howls follow; he is unable to 
let the knobs go because of the vio- 
lent muscular contractions set up. 
The torture is fearful, and the would- 
be robber constitutes, in consequence 
— if he be a man of strong lungs — a 
most admirable alarm. — Engineer. 

liightning Figures. — A young 
man named George Boner, while 
ploughing corn near Newark, Ohio, 
was struck by lightning and in- 
stantly killed. A bluish black dis- 
colouration of the body extended 
from the neck to the hips. On his 
breast was found engraven the like- 
ness of a large tree which stood 
within a short distance, the branches 

of which projected nsktvLTsMy Ui ^W^ __ . 

shoulder, forming a representation \ a,ttac\xeA. to AiVfe "^^a ^i \Xv^ "^^e^ or 
— &t least BO it waa said-— so perfect \ else io t\ve Xko^oaT^^vxV^wi^ ^wsl •>(Jaa 



as to render the leaves plainly 
visible. 

A New Form of Lightning. 
— In a paper addressed to the Aca- 
demy of Sciences, M. G. Plaute 
adverts to the memorable storm 
whicli broke over Paris on the 18th 
of August. On that occasion the 
flashes of lightning were remarkable 
in more than one respect. The im- 
mense cloud that darkened the 
heavens emitted a series of flashes 
of great length and a variety of 
shapes, some forked, others present- 
ing curves with nodes, or with 
closed outUnes. These flashes seemed 
in general to be composed of bright 
points, not unlike those of the fur- 
rows generated on a wet surface by 
an electric current of high tension. 
But the most remarkable of all was 
one that, issuing from the cloud, 
described a lengthened S on its way 
to the ground, remaining visible for 
a measurable time, forming a sort 
of string of brilliant beads dissemi- 
nated along the whole length of a 
very narrow thread of light. This 
flash, observed by M. Plante from 
the heights of Meudon, seemed to 
strike Paris in the direction of Vau- 
girard; and we know that several 
strokes of lightning occurred in that 
quarter. It is highly probable that 
the points thus visited were so 
simultaneously, and that the flash 
in question split into various 
branches, as perhaps beads in the 
immediate vicinity of the soil, as 
M. Plantd believes, he having only 
seen one place struck from where he 
was. This formation of luminous 
beads, alternating with fiery Hnes 
is, in his opinion, a consequence of 
the flow of electricity through a 
ponderable medium, with a complete 
resemblance, either to the string of 
red-hot globules, which a long wire 
melted by the voltaic current pre- 
sents, and the extremities of which 
remain for an instant in the state 
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outflow of any^liq^uid from its reser- 
voir. M. Plants considers this form 
of lightning to constitute a peculiar 
feature showing the transition of the 
ordinary continuous flash to the 
globular form. Thunderbolts in the 
shape of fiery balls may be consi- 
dered as resulting from beads con- 
densed; if this has not been ob- 
served on the spot where they fell, 
it is because the observer, placed 
too close to the phenomenon, can 
only see a part of it, whQe the one 
at a distance takes in the whole. 
M. Plants proposes the name of 
** beaded lightning " for this form. 

On Thiincler-Stonns. — The 
fact has lately been ascertained b^ 
M. Berthelot, from various experi- 
ments, that free nitrogen is absorbed 
by organic matters at the ordinary 
temperature, under the influence of 
the effluve or silent electric dis- 
charge. He has observed it (among 
other substances) with benzine, es- 
sence of terebinthine, marsh gas, 
and acetyline. Thus one gramme of 
benzine will absorb in a few hours 
4 to 5 cubic centimetres of nitrogen, 
the greater part remaining unaltered. 
In view of such facts it is hardly 
doubtful, M. Berthelot remarks, 
that similar pheuomena, accom- 
panied by an absorption of oxygen, 
may occur in thunder-storms when- 
ever the air is electrified, which is 
after all its normal state. This ab- 
sorption of nitrogen and oxygen, 
along with molecular condensations 
and other chemical changes in the 
tissues, under influence o? the elec- 
tric effluve, may cause corresponding 
physiological changes, which may 
play an important role in those 
curious maladies often manifested 
by the human organism during 
thunder-storms. — English Mechanic. 

Granune's Magneto-electric 
Macliines. — M. Trcsca has re- 
cently made some determinations of 
the force consumed hy Gramme's 
mAgne^-eJectrio nmchinea when 
ated for j^oduoing the electric light 



for illuminating purposes. Experi- 
ments were made with two ma- 
chines, the illuminating powers of 
which were respectively equivalent 
to 1,850 and 300 Carcel burners. 
The force consumed by the first in 
terms of burner per second was 
0*31 kilogrammetres, by the second 
0*69 kilogrammetres ; from which it 
appears that the expenditure of force 
is relatively much less for a large 
than for a small machine. The ma- 
chines worked steadily for an inter- 
val sufBciently long for the absence 
of sensible heating to be relied on. 
Under the conditions of working 
of the larger machine, the author 
states that the consumption of fuel 
represented only the hundredth 
part of oil, and the fiftieth that of 
coal-gas, requisite to produce the 
same illumination. The paper is 
in the Comptea Hendus, LXXXIL, 
p. 299. 

Electric Illumination. — Ex- 
periments have lately been made in 
Paris on the lighting of the large 
halls of railway stations by means 
of Gramme's magneto-electric ma- 
chines. From the numerical results 
tabulated {Comptes Bend^is^ 10th 
April), M. Tresca's observation, men- 
tioned in the preceding paragraph, is 
confirmed, that the force necessary 
to produce a unit of electric light, or 
100 Carcel burners, increases very 
quickly as the total quantity of light 
diminishes. The force necessary to 
cause the formation of the voltaic 
arc is about 10 per cent, greater 
than when the carbon points are in 
contact. A little more force was 
necessary with carbons of 0*009m. 
than with those of O'OOTm. The 
force varies little with tlie types of 
50, 100, or 150 burners. Comparing 
the expense of electric lighting with 
that of gas lighting, the former is 
shown to be only about a fifth or a 
seventh of the latter. \w. ^XaKSsyos^ 
lighted by oidy otl^ ^ek^\rcva \3Mxs^, 
the shadows t\ia.t ^et^ c»aX» ^«c^ 
observed to b^ \,TO\x\Afi»ox£i^> wi^ '^ 
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is recommended that there should, 
Id most cases, be two lamps which 
may lessen each other's shadows. 
To avoid the dazzling effect, the 
voltaic arc is inclosed m a globe of 
white ground glass. The rays pass- 
ing upwards are returned by a re- 
flector. — English Mechanic. 

Electricitv for Merchants 
and ManuiacturerB. — Professor 
Palmier! has discovered a new in- 
strument which he calls a *'diago- 
meter," and which is constructed 
for the rapid examination of oils and 
textures by means of electricity. 
What the apparatus will do, Pro- 
fessor Palmieri details thus : — 1. It 
will show the quality of olive oil. 
2. It will distinguish olive oil from 
seed oil. 3. It will indicate whether 
oUve oil, although of the best ap- 
pearance, has been mixed with seed 
oil. 4. It will show the quality of 
seed oils. 5. Finally, it will indi- 
cate the presence of cotton in silken 
or woollen textures The professor 
has been complimented for his in- 
vention by the Chamber of Arts and 
Commerce at Naples, who have pub- 
lished a full description of the appa- 
ratus, with instructions for use. 

Magnets and Magnetism. — 
MM. Treve and Durassier, in the 
course of some experiments on the 
action of acids on magnets, arrive at 
the conclusion that magnetism, far 
from being confined to the surface, 
penetrates to the very centre of the 
steel. They affirm the conclusion 
that the penetration of magnetism 
into the entire mass of a piece of 
homogeneous steel, magnetised to 
saturation, is a general fact ; or that 
the magnetism, at first superficial, 
penetrates successively into the 
mass, in proportion as the outer 
layers are dissolved away by an 
acid. 

Sawing by Electricity.— Mr, 

G. Robinson has patented a new 

process for sawing wood. The pro- 

cess consists in substituting a pla- 

tiuiim wire for the saw. The wire 



is heated to a white heat by the pas- 
sage of an electric current. The 
wire, to which a forward and back- 
ward movement is given, cuts across 
the hardest woods with inconceiva- 
ble easa Constantly maintained at 
a white heat by the electric current, 
it advances in the wood by carbonis- 
ing the surface which it touches, 
but this carbonisation is entirely 
superficial, and has no bad effect. — 
Telegraphic Journal. 

SUkworms hatched by Elec- 
tricity]. — Silkworms hatched by 
electricity, according to the Live 
Stock Journal and Fanciers^ Gazette, 
are now being reared in Italy. The 
superintendent of the Italian Ex- 
perimental Silkworm Farm at Padua 
has found that the hatching of silk- 
worms may be accelerated by ten or 
twelve days, and a yield of 40 per 
cent, of caterpillars secured, by ex- 
posing the eg^ to a current of 
negative electricity from a Holtz 
machine for eight or ten minutes. 
It is suggested to apply the method 
to hens' eggs, and to hasten the 
germination of seeds. 

Writing by Electricity. — 
Our attention has recently been 
called to a remarkable invention — 
the electric pen, recently introduced 
from the United States. The pa- 
tentee is Mr. T. A. Edison, who has 
a world-wide fame as an electrician, 
and is well known here as the in- 
ventor of the Stock Exchange In- 
dicator. This startling improve- 
ment is, in fact, an instrument for 
the production of manifold copies 
either of writings or drawings. It 
consists of the pen proper, a small 
electric battery, and a duplicating 
press. The pen is a hollow tube, 
containing a fine needle, the tube is 
fitted with an electro magnet ; when 
placed in connection with the bat- 
tery the needle is projected from the 
tube with amazing rapidity, the 
number of strokes being at the rate 
oi fvve OT Bvx. -tViOMaatid per minute. 
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a series of fine holes, each of which 
is invisible, though to the naked eye 
the whole appears like a number of 
fine lines traced on the superfices. 
The paper, thus converted into a 
stencil, is afterwards placed in a 
press, and, by means of a roller and 
appliances similar to those required 
in stencilling, copies are produced at 
the rate of six or eight per minute. 
The impressions are exceedingly fine 
and wonderfully accurate. The 
electric pen, with all its appliances, 
is easily managed, and has the great 
advantage of being clean, and of 
printing in ink of any colour. It ap- 
pears to have had unusual success in 
the United States, where, we are told, 
no less than eighteen hundred have 
heen sold since its first introduction 
a few months ago. It is a form of 
invention in connection with elec- 
tricity, which is, at least, interest- 
ing, and may create revolutions in 
the art of writing, and particularly 
in those sister arts which are 
charged with the production of 
many copies of an original. The 
pen has always been recognized in 
civilized communities as mightier 
than the sword ; but if the restless 
inventiveness of man has brought 
us to the "electric pen," this lor- 
midable weapon must have acquired 
a new and tremendous power, and 
the pen of the ready writer will 
more than ever electnfy the world. 
— The Monetary Gazette, 

Church-bells in Thunder- 
storxns. — A French clerical journal, 
quoted by the Eevue Scientifique, 
maintains that the tolling of the 
church bell is of much greater 
efficacy than the use of lightning- 
rods in warding oflF the effects of a 
thunder-storm, and advises the faith- 
ful to resort to the former means in 
preference to the latter. — Nature, 

A New Telegraph Appara- 
tus. — ^A new apparatus for tele- 
graphic signalling has lately been 
brought before the Society of Aria. 
It is the invention of a Spanish 



gentleman, and its object is to pro- 
vide a simple and inexpensive sys- 
tem by which any niunber of 
stations — houses, fire-offices, police- 
stations, &c. — ^may be able to com- 
municate with a central station by 
the same wire, yet without interfer- 
ing with one another. It is obvious 
that with any system of telegraphy 
now in use this cannot be done. 
When, as is frequently the case, 
there are more than two stations on 
a line, only two stations can com- 
municate at any one time, all the 
others being kept waiting till these 
have done. The operator at any 
station wishing to send a message 
has to wait till the line is clear, and 
he then telegraphs all along it, 
**calHng" the station with which 
he requires to communicate. The 
signal is given all along the line, 
but it is attended to only by the 
station called. Should any second 
station attempt to break in before 
the first has finished, it simply 
causes confusion and consequent 
delay. According to the new sys- 
tem the message may be said to 
wait on the line till all is clear, and 
then take its turn to be recorded 
at the receiving station without any 
further action on the part of the 
operator. The apparatus also is 
intended for use by persons without 
any knowledge of telegraphy, and 
can be set in action as readily as an 
ordinary electric bell. The arrange- 
ments by which all this is eff^ected 
are at once so novel and so ingenious 
as to deserve notice, though it is 
but fair to add that — at least in its 
present state of development — it is 
not easy to suggest any practical 
application for the invention. The 
proposal of the inventor is, that by 
his system all the houses in a town 
or any district of a town might be 
put into communication with a 
central office, so that ovi a.xi'^ ^xsA.^'sql 
emergency a irveaaag<& xc^^^. \>^ «^^- 
patched giving t\ie \oQ;^^iVJ ^1 ^O^^e^ 
house requiriixg aaa\a\ia.wa^, ^w^ "^^^ 
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dicating the character of the aMitt- 
ance reauirecL Now, however tempt- 
ing such a proposal may appear, it 
is certainly too elaborate, ana wonld 
require too extensive an organization, 
for it ever to be likely to come into 
practical use, while for any system 
of communication less cxtendea than 
this it is a question whether the 
simpler appliances now in use do 
not answer almost equally welL 
For use in large offices, hotels, hos- 
pitals, and other places fitted with 
electrical communicating apparatus, 
it would ofTer some advantages, par- 
ticularly the considerable one of 
beiug able to send a variety of 
signals instead of a single one, but 
beyond this the practical value of 
the new system is not at once 
apparent. 

There arc, however, many points 
about the invention which render it 
interesting to those who have any 
acquaintance with practical tele- 
graphy, and it may be worth while 
to try and indicate them, so far as 
can be. done without entering too 
deeply into technicalities. 

The way in which an ordinary 
telegraph line is arranged is of 
course familiar to most people. The 
wire connecting the two stations, 
after passing through the instru- 
ment, is at one end connected to 
the earth, while at the other end it 
is joined to one pole of the battery, 
the other pole being connected to 
the earth, through which therefore 
the electric circuit is completed. In 
small apparatus, for communication 
within a building, two wires are 
iised, so that the circuit is com- 
J)leted by the second wire instead of 
by the earth, as is usual in all cases 
where the distance is at all con- 
siderable. The essence of the sys- 
tem under discussion may be said to 
consist of the use of two inde- 
pendent wires, the earth being in 
each case need to complete the cir- 
cui't 01 these one wire serves to 
caiTjr the meBBAge, the other to Bet 



the instrumentfl and connections in 
a condition to carry it. This last 
may be termed the " starting," the 
other the *' sending*' wire. Both 
wires are led along the street or 
other main line of communication, 
and short branch wiree connects to 
them are carried into each house. 
The battery is placed at the centr^ 
station, where also is, of course, the 
receiving instrument. This is a 
** Morse " instrument, which records 
on a slip of paper the messages sent 
through it. In the normal state of 
the line this instrument is connected 
with the starting wire, but not with 
the sending. On a signal being sent 
through the starting wire, the in- 
strument, previously at rest, is set 
going, the connection with the start- 
ing wire is broken, connection with 
the sending wire is made, and the 
message is received and recorded. 
The clockwork of the instrument is 
set to run a sufficient time to receive 
the message, and it then changes 
the connection back to the starting 
wire and stops. We must now go 
back to the sending apparatus, from 
which practically two signals are 
sent, one along the starting wire and 
the other — ^the message itself — along 
the sending ynre. The starting wire 
may be said to pass through i3l the 
instruments, arrangements being 
made in each instrument for sever- 
ing the connection there and con- 
necting to a short earth wire. As 
soon as this is done, all the line 
beyond is cut off from the central 
office, and, the electric circuit being 
now completed through the earth, 
a current passes along the starting 
wire, and the receiving instrument 
is set in action. This being simul- 
taneously disconnected, as above 
stated, from the starting wire, it 
cannot be interfered with until the 
message has been received and the 
instrument placed in a condition to 
be started afresh. It now remains to 

I show YioN? \>\v& TCi!^%9y^e itself is sent. 
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electric current, as it passes along 
the starting wirfe, is caused to act 
on a magne^ and thus set in motion 
a small apparatus on the sending 
wire. This, by an arrangement ol 
considerable ingenuity, but iavolv- 
ing details too technical for descrip- 
tion, severs the communication with 
Istations beyond, and completes the 
circuit on the sending wire by con- 
nection with the earth. The current 
thus being enabled to pass, a signal 
is given, after which the instrument 
]*eturns to its normal state. Thus 
the operator by one and the same 
action sends a message along the 
starting wire, which cuts off all com- 
munication between the starting 
wire and the receiving instrument, 
throws the receiving instrument into 
connection with the sendine wire, 
and transmits his message. Nobody 
can send a message along the send- 
ing wire till he has sent one along 
the starting wire, since it is by the 
current flowing along the starting 
wire that his sending instrument is 
put in action. Nobody can send 
the requisite starting message while 
any one else is telegraphing, for dur- 
ing the process the starting wire is 
disconnected from the receiving in- 
strument; Not only this, but if, 
while one person is telegraphing,. 
another attempts to do the same, 
this second person, though he does 
not actually send his message, yet 
puts his connections in such a posi- 
tion that, as soon as the instrument 
at the central station has received 
the previous message and regained 
its normal position, the circuit with 
his instrument will be completed, 
and his message ^sent. Thus any 
number of persons can telegraph 
simultaneously, and their messages 
are received at the central office in 
the order of their position, those 
nearest the office beins taken first. 
The signals transmitted are capable , 
of considerable vanetjr, according to I 
the complexity of the instrument, f 
Uiejr Mre given by the movement of l 



a pointer hand on a diaL The signals 
required are marked on the dial 
face ; and on the hand being brought 
to any given signal, that signal, with 
the number indicating the house, is 
recorded at the central office. The 
receipt of the message is shown by 
the return of the hand to the zero 
point. The principal signals sug- 
gested are for giving an alarm of 
hre, summoning the police, or desir* 
ing the attendance of a doctor. 
Street stations might also be ar- 
ranged, from which a firemau or a 
police-constable might communicate 
with the central office. — Times. 

What is Phosphorescence P — 
The phenomenon of phosphores- 
cence has often troubled the chemist 
and the photographer, and there are 
no doubt among our readers some 
who have, at one time or another, 
endeavoured to obtain reflections of 
phosphorescence upon the photo- 
graphic film. We have never heard 
of the attempt proving successful, 
for the luminosity given off is, after 
all, so faint that such a result is 
hardly to be expected. We see that 
a German philosopher has recently 
been directing his attention to phos- 
phorescence, not from a photographic 
point of view, however, but in 
order to discover, if possible, the 
true cause of the remarkable phe- 
nomenon. The result of his investi- 
fsition is, that he is enabled to con- 
rm the conclusions arrived at by 
others — such as Hulme, Placidus, 
Heinrich — who have worked in the 
same direction. The simplest mode, 
so it appears, of bringing about 
phosphorescence, is to place marine 
fish in a three per cent, solution of 
salt, and, according to M. PflUger, 
the phenomenon maybe observed the 
second evening. The luminosity, 
M. PflUffer teUs us, begins in the 
eyes, ana thence spreads all ov^t tVsa 
fish, increa<jing in inlftnftVX.^ixoxsL^'a:^ 
to day, its duration eiep^^^m^xv^^^ 
tb e temperature. TYie \\i\xvvaft^\yj \^ 
of ^ such a nature t\ia\* \i\ve ?\^ ^\i- 
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pears, after a time, to be luminous 
all through ; but this is not the case, 
for, on scraping off the surface, it 
is i^uite black underneath. The 
luminous matter is, indeed, a kind 
of slime, which is perfectly apparent 
in daylicht, when it is of a dirty 
white colour ; it is only in the dark 
that it shines with a phosphorescent 
lustre. It appears that pretty well 
any animal matter may be rendered 
phosphorescent by applying to the 
surface some of this slime, or, in 
other words, can be infected by the 
slime. M. Pflii^er has examined the 
slime under a microscope, and it was 
found to contain a mass of schizo- 
mycetes, which, from the fact that 
they moved actively about, were 
doubtless alive. Hence he concludes 
that the small living cells of the 
schizomycetes are the luminous 
agents. The animalculae, he points 
out, are not so small that they can- 
not be filtered from any water in 
which they may happen to be. 
M. Pfliiger in his paper proceeds to 
give the results of investigation of 
other decaying matter in which 
phosphorescence is observed j but we 
need merely (^uote the summing-up 
of his conclusions in respect of this 
mysterious question — viz., "all phos- 
phorescence of decaying organisms 
is the luminous respiration of living 
parasites." — Photographic News, 

Speaking by Telegraph.— 
The discovery of the electric trans- 
mission of sounds — made simulta- 
neously, it would seem, by Gray, of 
Chicago, and La Cour, of Copenha- 
gen — promises to be of considerable 
advantage in practical telegraphy. 
Professor Graham Bell, who claims 
to have demonstrated the possibility 
of thus signalling sounds of different 
pitch in 1873, has recently, before 
the Massachusetts Institute of Tech- 
nology, demonstrated the possibility 
of conveying vocal sounds by means 
of the ordinary teJecraph wires and 
special appliancea for transmitting 
and receiving the sounds. 



The apparatus used by Professor 
Bell is thus described : — Two single- 
pole electro-magnets, each having a 
resistance of 10 ohms, were arranged 
in circuit with a battery of nve 
carbon elements — the total resist- 
ance being about 25 ohms. A drum- 
head of goldbeater*^ skin, about 
2f in. in diameter, was placed in 
front of each electro-magnet, and 
a circular piece of clock-spring was 
clued to the middle of the mem- 
brane of each drumhead. One of 
these telephones was placed in the 
experimental room, and the other in 
the basement of an adjoining house. 
Upon singing into the telephone the 
sounds of the voice were reproduced 
by the instrument in the distant 
room ; and if two persons sang si- 
multaneously, the two notes were 
audible at the other telephoner. 

At the time of the lecture an ex- 
periment was made to show the 
transmission of articulate speech, an 
assistant going into the adjoining 
building where one of the telephones 
was placed. Professor Bell then 
placea his mouth near the other 
telephone, and said, ** Do you under- 
stand what I say ? " An answer was 
returned, and, according to the re- 
port before us, articulate sounds 
were heard proceeding from the 
piece of clock-spring at^ched to the 
membrane, which were alleged to 
1)0, "Yes, I understand you per- 
fectly." The articulation was, it is 
stated, somewhat muffled and indis- 
tinct, but at all events in this case 
was intelligible. 

Several familiar questions were, 
it is said, understood after a few 
repetitions ; but a critical analysis 
of the effects produced leads to the 
conclusion that the vowel sounds 
alone are those faithfully repro- 
duced : diphthongal sounds and ro- 
tund vowels are readily distin- 
guished, but consonants are gene- 
rally unrecognisable. Now and 
t\veu,\voweveT, a. ^o^wtAuce comes out 
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the coDSonants as well as the vowels 
beiDg clearly audible. 

Professor Bell stated that tele- 
phonic effects can be produced with 
three varieties of currents— the in- 
termittent, the pulsatory, and the 
undulatory. The first are charac- 
terised by the alternate presence 
and absence of electricity in the 
circuit; the pulsatory current by 
sudden changes in intensity ; while 
undulatory currents are obtained by 
gradual changes analogous to the 
changes of density of air produced 
by vibrations of a pendulum. 

In 1837 Page discovered galvanic 
music, or the fact that an electro- 
magnet gives forth a sound when 
suddenly magnetised or demagne- 
tised a sufficient number of times in 
a second ; and in 1874 Professor 
Bell discovered that the sounds were 
due not entirely to the magnetic 
condition of the iron core, but that 
a portion of the effect is produced 
by vibrations in the insulated copper 
wire forming the coiL 

One of Professor Bell's first expe- 
riments in connection with telephony 
was to render the sounds of a reed 
organ audible to persons at a dis- 
tance. A tense membrane was 
placed between the electro-magnet 
and its armature ; and the reeds of 
the organ were so arranged as to 
open and close tbe^ircuit as they 
vibrated. When theinstrument was 
played the sounds were "loudly 
reproduced" by the telephonic re- 
ceiver on the lecturer's table. When 
chords were played, their component 
tones were simultaneously emitted 
by the armature of the receiver. 

Slectricity as an Execu- 
tioner. — The revolting scenes some- 
times accompanying the execution of 
criminals are well cuuculated to bring 
to public notice the disadvantages 
of iianging as a mode of capital 
punishment. 

Tlie teachings of science are heeded 
and 90vght &r in the bmlding of 
prisons, in the management and 



care of convicts, and in every mo- 
dem correctional system ; and yet 
in so simple and easy a process as 
the extinguishing of human life, they 
are utterly ignored. 

The most certain aod painless 
death known to science is caused by 
the lightning stroke, or by, what 
amounts to the same thing, the 
electric shock. When a powerful 
discharge of electricity is received 
in the body, existence simply stops, 
and the reason is obvious. Hehn- 
holtz has proved that, for any vi- 
bration which results in sensation, 
to reach the brain through the 
nerves, one-tenth of a second of 
time is required. Furthermore, 
time is also needed for the molecules 
of the brain to arrange themselves 
through the effect of tliat vibratiou, 
through the motions and positions 
necessary to the completion of con- 
sciousness, and for this an additional 
period of one-tenth of a second is 
expended. Consequently, if, for 
example, we prick our finger with a 
pin, it takes two-tenths of a second 
for us to feel and recognise the hurt. 
It can easily be conceived, there- 
fore, that if an injury is inflicted 
which instantly unfits the nerves 
to transmit the motion which results 
in sensation, or if the animating 
power is suddenly suspended by an 
injury to the brain before the latter 
completes consciousness, then death 
inevitably follows with no interven- 
tion of sensibility whatever. 

Now a rifle bullet, which traverses 
the brain in the one-thousandth of a 
second, manifestly must cause this 
instant stoppage of existence, and 
proof of this is found in the placid 
faces of the dead, and in the fact 
thiat there is nothing more common 
than to find men lying dead on 
battle-fields, shot through the brain, 
but with every member atiffeii^d vol 
the exact position, it vjaja m nAv%;w 
the bullet did ita wotVl. ^\\\. ^tv^^ 
ball is slow beside fh^ eVee\.T\G ^oO«., 
Persistence oi viaioxi \Tcv\)xe."a"9,e^ ^ 
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the ^thering charge by facilitating 
a quiet discharffe l^tween the atmo- 
spheric accummation and the earth. 
The erection of the conductor will 
cause a somewhat greater number of 
discharges to occur at the place than 
would have occurred if it had not 
been erected ; but each of these dis- 
charees will be smaller than those 
which would have occurred with- 
out the conductor. It is probable, 
also, that fewer discharges will oc- 
cur in the region surrounding the 
conductor. 

It appears to me that these ar- 
rangements are calculated rather for 
the benefit of the surrounding country 
and for the relief of clouds labouring 
under an accumulation of electri- 
city, than for the protection of the 
building on which the conductor is 
erected. 

What we really wish is to prevent 
the possibility of au electric dis- 
charge taking place within a certain 
region, say in the inside of a gun- 
powder manufactory. If this is 
clearly laid down as our object, the 
method of securing it is equally 
clear. 

An electric discharge cannot occur 
between two bodies, unless the dif- 
ference of their potentials is suffi- 
ciently great, compared with the 
distance between them. If, there- 
fore, we can keep the potentials of 
all bodies within a certain region 
equal, or nearly equal, no discharge 
will take place between them. We 
may secure this by connecting all 
these bodies by means of good con- 
ductors, such as copper wire ropes, 
but it is not necessary to do so, for 
it may be shown by experiment that 
if every part of the surface sur- 
rounding a certain region is at the 
same potential, every point within 
that region must be at the same po- 
tential, provided no charged body 
is within the region. 

It would, therefore, be sufficient 
to surround our powder-mill with a 
conducting material, to sheathe its 



roof, walls, and ground-floor with 
thick sheet copper, and then bo 
electrical effect could occur within 
it on account of any thunderstorm 
outside. There would be no need 
of any earth connection. We might 
even place a layer of asphalt oe- 
tween the copper floor and the 
eround, so as to insulate the build- 
ing. If the mill were then struck 
with lightning, it would remain 
charged for some time, and a person 
standing on the ground outside, and 
touching the waJl might receive a 
shock, but no electrical effect would 
be perceived inside, even on the 
most delicate electrometer. The 
potential of everything inside with 
respect to the earth would be sud- 
denly raised or lowered, as the case 
might be, but electric potential is 
not a physical condition, but only 
a mathematical conception, so that 
no physical effect would be per- 
ceived. 

It is therefore not necessary to 
connect large masses of metal, such 
as engines, tanks, &c. , to the walls, 
if they are entirely within the 
building. If, however, any con- 
ductor, such as a telegraph wire or 
a metsJlic supply-pipe for water or 
gas comes into the building from 
without, the potential of this con- 
ductor may be different from that 
of the building, unless it is con- 
nected with the conducting-shell of 
the building. Hence the water or 
gas supply-pipes, if any enter the 
building, must be connected to the 
system of lightning conductors, and 
since to connect a telegraph wire 
with the conductor would render 
the telegraph useless, no telegraph 
from without should be allowed to 
enter a powder-mill, though there 
may be electric bells and other tele- 
graphic apparatus entirely within the 
building. 

I have supposed the powder-mill 
to be entirely sheathed in thick 
sYieet copv^T. T\\\a, \vowever, is by 
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vent any sensible electrical effect 
taking place within it, supposing it 
struck by lightning. It is quite 
sufficient to enclose the building 
with a network of a good conducting 
substance. For instance, if a copper 
wire, say No. 4, B.W.G. (0-238 
inches diameter), were carried round 
the foundation of the house, up each 
of the corners and gables, and along 
the ridges, this would probably be 
a sufficient protection for an ordinary 
building against any thunderstorm 
in this climate. The copper wire 
may be built into the wall to prevent 
theft, but should be connected to 
any outside metal, such as lead or 
zinc on the roof, and to metal rain- 
water pipes. In the case of a 
powder-mill it might be advisable 
to make the network closer by car- 
rying one or two additional wires 
over the roof and down the walls to 
the wire at the foundation. If 
there are water or gas-pipes which 
enter the building from without, 
these must be connected with the 
system of con ducting- wires, but if 
there are no such metallic connec- 
tions with distant points, it is not 
necessary to take any pains to faci- 
litate the escape of the electricity 
into the earth. 

Still less is it advisable to erect a 
taU condactor with a sharp point 
in order to relieve the thunder- 
clouds of their charge. 

It is hardly necessary to add, that 
it is not advisable, during a thun- 
derstorm, to stand on the roof of a 
house so protected, or to stand on 
the grouna outside and lean against 
the wall. 



The Cause of the Aurora.-r 
In 1872 Herr Groneman, of Griinin- 
gen (Holland), propounded a new 
theory of the origin of the aurora, 
which he afterwards developed at 
great length in the Aatronoinische 
Ndchrichten for October, 1874; and 
he has now, in the same journal, 
extended it so as to account for the 
geographical distribution of the au- 
rora. According to this hypothesis, 
there are streams of minute iron 
particles circulating round the sun, 
like the well-known meteor streams, 
and these, when they come near the 
earth, are attracted by its poles, 
and form filaments stretching out 
into space, in the same way as iron 
filings sprinkled on paper arrange 
themselves in lines under the infiu- 
ence of a magnet underneath, each par- 
ticle attracting the next by virtue of 
its induced magnetism. Herr Grone- 
man, then, would refer the pheno- 
menon of the aurora to the ignition 
of this cosmical iron-dust in its 
passage through the air, the distinc- 
tion being that, on account of the 
filamentous arrangement of the par- 
ticles in the direction of the dipping- 
needle, streamers are formed which, 
by an effect of perspective, appear 
to radiate from a point in that direc- 
tion, and therefore nearly overhead. 
It is necessary to suppose that this 
meteor- stream is travelling nearly in 
the same direction as the earth, and 
Herr Groneman enters into elaborate 
calculations to show that the velo- 
city of the particles would not be 
too great to permit the magnetic 
attraction to form filaments of 200 
metres in length. — Accidemy, 
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The Chemistry of Bain.— 
The presence of peroxide of hydro- 
gen in raia has been detected by 
various chemists ; in snow by 
Struve ; aud in rain, snow, and 
dew, by Houzeaii. £m. Schone 
finds that rain falling in large drops 
is richer in it than is drizzle. Pro- 
longed rain shows a sensible decrease 
in tlio quantity ; but the accompani- 
ment of electric discharges is ' not 
found to produce any perceptible 
difference. The polar current brings 
rain poorer in this constituent than 
the equatorial. 

Oaone in the Air. -^ The deter- 
mination of the quantity of ozone 
in the air has not yet been achieved 
by any convenient method, since the 
tint of the ordinary ozone test papers 
is determined by the velocity of the 
wind. It was supposed by Von 
Pettenkofer that the absence of the 
ozone reaction in the atmosphere of 
closed dwelling- rooms was due to 
the slight circulation in the air. 
This subject has, however, been 
fully investigated by Wolffhugel, 
who finds that, while a given quan- 
tity of fresh air yields a very visible 
ozone reaction, yet ten or twelve 
times that quantity taken from the 
interior of dwellings produces no 
eflect, even when the rooms are 
unused, having previously been well 
aired. Wolif hugel has also shown 
that there is a great absence of 
ozone in the air near the ground. 

Eccentricities of Camphor. — 
Wlien small pieces of camphor are 
placed on the surface of water they 
turn about with the most capricious 
movements. This phenomenon has 
been studied hy M. Lescceur (of the 
Chemical Society of Paris) in a 
number of other bodies. He ar- 



ranges in two classes the substances 
that are endowed with the **epi- 
polar*' force: — " 1. Substances in- 
soluble in water : when the spreading 
out has occurred, all movement is 
arrested, and the movement of any 
other body is suspended (fixed oils, 
fatty bodies, &c.). 2. Substances 
soluble in water : the superficial 
layer produced is dissolved or vola- 
tilised with more or less rapidity ; 
the movement is continuous. The 
saturation of the liquid, and of the 
surrounding atmosphere causes all 
action to cease (camphor, acetic acid, 
essential oils). The phenomenon is 
one of capillarity, or of the super- 
ficial tension of liquids." 

Watering the Streets on 
Chemical Principles. — In the 
manufactories of pyroligneous acid 
at Kouen large quantities of chloride 
of calcium were for a long time lost. 
Of recent years it has been sought 
to utilise the substance in watering 
the streets of Kouen, and this has 
been attended by the best results ; 
so that M. Houzeau now proposes 
that the method be adopted for the 
busy streets of Paris. Watering 
the streets with chloride of cal- 
cium impregnates the ground with a 
hygrometric matter, which makes 
durable for a week the moisture 
communicated to it. Winds raise 
no dust on such ground. This 
watering, further, is wholesome, for 
the chloride from these manufacto- 
ries always contains a good deal of 
chloride of iron and of tarry matter, 
which, being volatilised, has a bene- 
ficial hygienic influence. The me- 
thod also realises an economy of 
about 30 per cent, on tliat in which . 
pure w&tex \a xx&^d. For a period of 
six. da^a t\ie >Na.\,etm:g^ q»1 ^ ^\jt<^'^ 
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surface of 5,000 metres is estimated 
to cost, with pure water (furnished 
gratuitously), 60f., with chloride of 
calcium 40f., showing a difference in 
favour of the latter of 20f. And 
the advantage is that the chloride 
materially improves the roads, by 
covering them with a sort of patina 
or hard superficial crust of 1 to 2mm. 
thickness, which opposes a strong 
resistance, not to drying, but to 
disaggregation by vehicles, &c. — 
Unglish Mechanic. 

Dynamite. — A powerful explo- 
sive, the invention of a Swedish 
chemist of the name of Nobel, is at 
once the most powerful and the 
safest explosive with which we are 
at present acquainted. It consists 
of a paste made of certain propor- 
tions of a kind of rottenstone and 
nitro-glycenne, a very dangerous 
liquid explosive obtained by the 
action of nitric acid on ordinary gly- 
cerine. The earth renders the nitro- 
glycerine perfectly safe without in- 
terfering with its explosive powers. 
For instance, boxes of dynamite 
have been thrown from a great 
height without exploding, and if 
thrown on the fire it simply bums 
away slowly ; it is therefore infi- 
nitely safer to transport than gun- 
powder. The evidence given before 
the Parliamentary Committee of the 
House of Commons, by several of 
the most noted scientiSc men of 
England was unanimous on this 
point. Practical men are unanimous 
in declaring that, as compared with 
gunpowder, only a fourth or fifth 
of the quantity of nitro-glycerine 
is necessary to produce the same 
effect. 

Making War against Field 
Mice. — According to Dr. Nessler, 
cartridges recommended for destroy- 
ing field mice by fumigation may be 
prepared by dissolving 12 parts of 
saltpetre in 24 parts of hot water, 
and mixing well with it 80 parts of I 
sawdoerl^ /uid /parts of coal-tar, and I 
drying in the air. This powder may I 



then be T^»de up with starch paste 
(10 parts of starch to 90 of water) 
into a mass that can be formed into 
rods about 0*4 of an inch thick and 
1 inch long, which should be well 
dried and sprinkled with melted 
sulphur. The mixing of the powder 
and making up of the mass with 
starch paste is readily accomplished 
in a petroleum barrel, containing 
10 to 12 one-pound iron balls, and 
capable of being rotated on an axis 
passing through it lengthwise. The 
rods may be formed most rapidly 
by pressing the mass io sheet-iron 
moulds, having a number of com- 
partments of the proper size. Several 
thousand, it is said, can be made by 
a practised hand in an hour. After 
drying they should be spread out, 
and by means of a broom sprinkled 
with fused sulphur. 

How Iron Busts. — It has usu- 
ally been supposed that the rusting 
of iron depends principally upon 
moisture and oxygen. It would 
appear, however, from Dr. Calvert's 
experiments, that carbonic acid is 
the principal agent, and without this 
the other agencies have very little 
effect. Iron does not rust at all in 
dry oxygen, and but little in moist 
oxygen, while it rusts very rapidly 
in a mixture of moist carbonic acid 
and oxygen. If a piece of bright 
iron be placed in water saturated 
with oxygen, it rusts very little ; 
but if carbonic acid be present oxi- 
dation goes on so fast that a dark 
precipitate is produced in a very 
short] time. It is said that bright 
iron placed in a solution of caustic 
alkali does not rust at all. The in- 
ference to be derived is, that by the 
exclusion of moist carbonic acid 
from contact with iron, rust can be 
very readily prevented. 

The Utilization of Sewage. — 
A paper was read before the British 
Association, by M.x. \5. C. '^^^t^ 
**0n the UtiVizaUoTv. ol ^e,>N^%<ir 
By utilization, Ili© m^wit \JL\;1^x'L'a.^iyi\^. 
Throwing it into t\ie ft^Ch ^«b% ^\«^^' 
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sal, but not utilization ; treating : 
by lime destroyed the manure and ! 
spoiled the water ; filtration, subei- ! 
dence, or simple precipitation, clari- I 
fied partiallv the water, but iu no 
way utilized the dissolved impu- 
rities, which it was now well known 
contained the principal fertilising 
elements found in sewage. To effect 
this, these dissolved impurities have 
to be collected, and this was well 
done by the purification process of 
the Native Guano Company. Treat- 
ment by charcoal, blood, and clay 
collected these previous to precipita- 
tion, and it was this peculiarity that 
accounted for the extraordinary 
fertilising power of native guano 
over the sewage deposit after treat- 
ment, without the previous purifica- 
tion. There was now overwhelm- 
ing testimony as to the agricultural 
power of native guano ; and as the 
cost was moderate, the process inof- 
fensive, and its adoption solved at 
one 'and the same time the two 
grand problems of rendering our 
waters pure and our land more pro- 
ductive, he trusted the good sense 
of the community would see the 
advantage of^ it. 

Noveltiea in Chemical Ap- 
paratus. — In the Moniteur Scien- 
tifiquc for January M. Guerout gave 
an account (with drawings) of va- 
rious recent improvements in chemi- 
cal apparatus, including a frisette 
with continuous jet, a burette, a 
fiask for fiuorhydric acid, a siphon 
for poisonous and corrosive liquids, 
a densimeter, a blow-pipe, a tube for 
mixing liquids in absence of air, an 
improved Bunsen burner, a bellows 
for water, &c. The new blow-pipe 
is for persons who have difficulty in 
acquiring the play of the facial mus- 
cles which is required for giving a 
continuous blast. On a vertical 
support slides the metallic reservoir 
with jet, and to this reservoir is at- 
tacbeda caoutchoac tube, with glass 
or bone mouthpiece ; while there is 
connected with the reservoir behind 



a small balloon of thin caoutchouc 
(like that used by children), inclosed 
in an envelope of white metal to 
protect it against sparks, &c. A 
small valve at the entrance of the 
tube prevents the air from escaping 
through it. — World of Science. 

Artificial Ozone. — In order to 
produce artificial ozone, Mr. Lender 
makes use of equal parts of peroxide 
of manganese, permanganate of pot- 
ash, and oxahc acid. When this 
mixture is placed in contact with 
water, ozone is quickly generated. 
For a room of medium size two 
spoonfuls of this powder, placed on 
a dish and occasionally diluted with 
water, would be sufficient. The 
ozone develops itself; it disinfects 
the surrounding air without pro- 
ducing cough. — Medical Press. 

Protoaulphide of Carbon. — 
Chemically, as is well known, oxy- 
gen and sulphur greatly resemble 
each other. The sulphide of carbon, 
however analogous in properties and 
composition to carbonic acid, has 
hitherto been considered the sole 
sulphuretted compound of carbon. 
M. Sidot has recently made the 
important discovery of protosulphide 
of carbon, which compound he ob- 
tains by subjecting bisulphide of 
carbon to sunlight ; when the liquid 
undergoes a profound decomposi- 
tion. Half of the sulphur separates 
to be again dissolved in the bi- 
sulphide not yet altered, and at 
the same time a black powder is 
precipitated, wliich is the protosul- 
phide sought for. This, washed and 
purified, is destitute of taste or 
odour, and is absolutely insoluble 
in neutral solvents. Acids act upon 
it, giviog rise to more or less complex 
products. 

About Hydrogen. — M. Filhol, 
Professor at Toulouse, proposes hy- 
drogen to act on arsenic by means of 
zinc and caustic potash, and not by 
zinc and diluted sulphuric acid, as 
Tiaa alvja^a "Vi^ftiv Q,\3kStoiaiary in the 
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hydroeen is really given off in this 
way, out if the same process be 
tried with antimony compounds, 
not the least trace of antimoniated 
hydrogen goes off. It is thus pos- 
sible that in the case of a mixture 
of arsenic and antimony to disen- 
gage all of the arsenic, leaving the 
pure antimony behind. It is worthy 
of notice that when hydrogen is 
evolved by action of zinc — or, still 
better, aluminium — on caustic pot- 
ash, if phosphorus be present, the co- 
lour of the ignited gas will be a beau- 
tiful green. The least trace of phos- 
phorus can in this way be detected. 

A New Test Paper. — Dr. 
Waller has prepared a new test 
paper by soaking strips of white 
paper in a solution of coralline. It 
is exceedingly sensitive to the action 
of alkalies, which turn it a beautiful 
red even in dilute solutions. Acids 
turn it yellow, but as the action is 
less stnking. Dr. Waller proposes 
to use the paper only for alkalies, as 
a substitute for red litmus. 

A Simple and Safe Experi- 
ment. — ^The following lecture-ex- 
periment, for demonstrating the 
explosion on ignition of a mixture of 
oxygen and hydrogen gas^ is recom- 
mended by M. Kosenfeld (in the 
current number of Poggendbrff^s 
AnncUen) as being at once simple 
and safe. Through a ball-pipette 
(diameter of tube 8mm., that oi ball 
3cm., point about 5 cm. from ball, 
and other arm 15cm. long) hydrogen 
is allowed to flow, the wider end 
being brought to the pointed tube 
by which the gas issues from a vessel 
in which it is being made. When the 
air has been forced out, the stream- 
ing gas is lit at the point of the pi- 
pette, then the latter is carefully 
removed from the outflow pipe, and 
held vertically with the point down- 
wards. The hydrogen burns for a 
few seconds quietly, but, at the 
moment of extinction^ the snition 
of the oxy-hydrogen gas ia the ball 
takes place with a pretty atroug 



explosion, without, however, the 
ball suffering injury. If the experi- 
ment be made in the dark, a light 
phenomenon is perceived at the mo- 
ment of explosion, filling the tube 
and extending a little beyond at the 
two openings. The same pipette 
may be used to explode a mixture of 
sulphide of carbon vapour and oxy- 
gen. The internal surface is first 
moistened with a few drops of the 
former substance, oxygen is passed 
through from a gasometer, the pi- 
pette is quickly removed, and the 
point of it, directed slightly down- 
wards, brought quickly into contact 
with a flame. A pretty strong ex- 
plosion follows, but one that is also 
without danger. — English Mechanic. 

Sanitary Carbon. — Some in- 
terestinc; experiments were made 
about tne middle of May at Camp- 
bell's Sewage Works, Wandsworth 
Koad, with a new substance, which 
is practically animal charcoal, and 
which will probably find extensive 
use at no distant date in purifying 
the efiiucnt water of districts that 
treat their sewage by precipita- 
tion, inj clarifying the waste water 
of dye-works and mines, and the 
thousand and one other ways that 
will suggest themselves at once to 
persons conversant with sanitary 
matters. 

rt is the ^product of a company 
that owns some 1,200 acres of the 
district on the Dorsetshire coast 
where the famous Kimmeridge shale 
deposit is found. This is a deposit 
which is of undoubted animal origin, 
and is supposed to consist of blubber 
fish and other forms of marine ani- 
mal life. However this may be, the 
shale is found to yield more plenti- 
fully than cannel coal, and at less 
expense, an excellent carbon ; 1 ton 
of the shale, after giving off 9,000 
cubic feet of gas, leaving a consider- 
able residue, which ia t\x^ ^mXiswrj 
carbon in question. TVvift ?»\3\i^\as\R.^ 
is found to \\ave pxecva^iV^ >iJtift ^]Msx!kfe 
properties and action lox aXL«i^^»5^^'t'^ 
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purposes as animal charcoal that 
cobU from 14/. to ISl. per ton, and 
the company hope to be able to pro- 
duce it tor one-fourth the price. 

The experiments referred to con- 
sisted in treating some of the sewage 
taken direct from the sewer which 
runs under the premises and running 
it through a layer of the sanitary 
carbon, when the effluent water came 
out as clear as crystal. A more 
crucial trial still was made by mix- 
ing sewage with a compoimd of ink 
dye stutis in solution, forming a 
liquid more intractable than would 
ever be met 'w4th in drainase opera- 
tions ; but the result w^as the same, 
the water running off perfectly clear, 
with no perceptible odour, and, as 
certain enthusiasts declared who 
went the length of tasting it, with 
no flavour. The results were cer- 
tainly very striking. 

Pure and Impure Air. — Mr. 
E. M. Dixon, Glasgow, at the meet- 
ing of the British Association, de- 
scribed an apparatus for the analysis 
of impurities in the atmosphere. 
In this machine aspiration of the air 
is obtained by means of a pair of 
air-pumps, the piston-rods of which 
are connected with a beam to either 
end of which the working handle can 
be attached. The air-pumps are 
connected directly with a reservoir 
of about the capacity of eight cubic 
feet, and this reservoir again com- 
municates with the atmosphere by 
six comparatively small tubes. 
Hence the working of the pumps 
gives rise on the one hand to a some- 
what intermittent flow of air out of 
the reservoir through the pumps 
into the atmosphere, and on the 
other hand to a regular flow of air 
out of the atmosphere through the 
six tubes into the reservoir. The 
function of the reservoir is therefore 



simply to secure a steady flow of air 
in the direction of the pumps, not- 
withstanding their necessarily inter- 
mittent action. The air thus set in 
motion in several distinct streams 
towards the pumps is, before it 
reaches the reservoir, first freed 
from the impurities in it by wash- 
ing, and then measured as it passes 
through dnr gas meters. 

The macnine, Mr. Dixon went on 
to say, had been in regular use for 
some time, and had pven results 
regarding the presumably very pure 
air prevailing in the district around 
the Mull of Kintyre that, so far as 
they have been worked out, appear 
to be quite reliable. Mr. Dixon had 
had the opportunity of satisfyin 
himself that the amounts, both o 
ozone and ammonia, were remark- 
ably constant when the weather was 
dim and a fresh breeze was blowing 
either from the east or the west, 
while warm weather, accompanied 
with light winds, had the effect of 
more than doubling the amount of 
ammonia prevailing at other times, 
and when the amount of ammonia 
was exceptionally high that of ozone 
was exceptionally low. 

A satisfactory estimation of nei- 
ther ozone nor ammonia could be 
usually had from much less than 
100 cubic feet of air, and about 12 
hours were spent daily in drawing 
that amount of air through the 
liquids. These facts woidd not 
appear surprising when it was known 
that on an average of 16 dajrs the 
amount of nitrogen existing as am- 
monia in 100 cubic feet of air was 
onl^ the fiftieth of a milligramme, 
while the average amount of ozone 
existing at the same time in the 
same quantity of air was found to 
be less than one-twentieth of a milli- 
gramme. 
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XIL— WEIGHTS, MEASUEES, AND TIME- 
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MeastLring Distances and 
Heights. — Our Boston correspon- 
dent writes: — **May I mention an 
ingenious instrument which I had 
the pleasure of seeing the other 
evening, and hearing explained by 
its inventor, Mr. Edward O. Picker- 
ing, professor of physics in the 
Massachusetts Institute of Techno- 
logy. It is designed for measuring 
the distances and heights of moun- 
tains. It consists of a common tele- 
scope, with a level attached, a scale 
of equal j^arts in the eyepiece, and 
with a mirror of plate- glass fastened 
to the object, so that it can be seen 
at any angle. Two images are seen, 
one through the glass, and the other 
by reflection from its surface, and 
any two objects may be made ap- 
parently to coincide by turning the 
mirror through the proper angle. 
Selecting as our object the mountain 
whose distance is to be measured, 
and as the other any convenient, 
well-defined point, the telescope is 
moved through a known distance, 
and the apparent change of position 
of the two images is measured by the 
scale. From this the distance may be 
determined with all the accuracy 
needed for an ordinary map. It is, 
in fact, equivalent to the stadia^ 
with the advantage that an assistant 
need not be sent up the mountain to 
be measured, and with the same ac- 
curacy that would be attained if he 
conld carry a pole a hundred or a 
thousand feet long. The altitude is 
then determined by levelling the 
telescope and reading the apparent 
elevation from the graduated scale 
which is now turned round. By a 
second inclined level, higher moun- 
tains may he mea$ured. It will pro- 
habJjreqttAlin acoaracyit large theo- 



dolite with the advantage that it 
does not involve a finely graduated 
circle or delicate mounting. It is 
therefore inexpensive, light, and 
easily used. It could be carried by 
anv traveller, and would give the 
height of a mountain much more ac- 
curately than a barometer. Further, 
a whole range of mountains might 
be measured in a few hours by this 
instrument, while with the barome- 
ter a single ascent often occupies 
several days . ' * — A ca demy. 

Metric Weights and Mea- 
sures. — Mr. James Hey wood, at 
the meeting at Glasgow of the British 
Association, read the report of the 
committee which had been appointed 
some years ago on the subject of 
** Metric Weights and Measures." 
He explained that they had had a 
very excellent representative in Par- 
liament — Mr. William Ewart, mem- 
ber for Dumfries. He brought a 
bill into Parliament on this sub- 
ject, with the view of giving the 
metric system a legal position in 
this country. That bill was carried, 
but it was not complete. There was 
one point which it wanted, and that 
was, that suppose a British trades- 
man sold, say silk, by the metre, if 
the money were not paid, he had 
not the power to recover it. A 
clause ought to have been put in to 
allow a metric legal standard, and to 
allow a tradesman selling in the 
French way to recover for debts 
contracted in this way. Since that 
time Mr. Ewart died, and the mem- 
ber for Stockport had charge of the 
measure, but it had never passed, 
and what they "waiifeftd. vj%a \.q vccl- 
press on the mfimiViet^ ol ^Jaa^w^Rk 
of Commona nvYio \i«t^ ^>iSiC^fexs\» \s^r 
tereat In tke m«A^T \.q \»iiaV\»^^5 
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Seientjlic iDstrnmeati at South Ken- 

The Westminster Clock.— 

Rir E. Beckett delivered a lecture iu 
November to the membera of the 
Horoloeical Institute in the clock, 
room of the tower ot WeHtmiaater— 
the subject being the pecuiiaritiea of 
the great clock. The dial, Sir Ed- 
nmnd stated, is 22 ft. in diameter ; 
ita srea is exactly 400 square feet, 
and the fall of the weight is 175 ft 
There a no other dial with minute 
huidi of that size in the world. 
There is a larger dial of 40 ft. diame- 
ter in Mechhu, but it haa not the 
minute hands. Here there are four 
of these dials and four minute hands 
to work. The clock has what is 
<MkA ft gravity eaeapement, ■which 
was LLiveutcd by him, and has ouiv 
beuonie common in large clocks. 

There are five bella for chimiui; 
the quarters and striking the hours. 
The largest bell weighs 131 tons, 
and the others are af the respective 
weighta ot 4 tons. 30 cwt. and 20 
owt The largest bell haa unfortu- 
Mtely got a crack in it, but the 
same thmg which caused the crack 
prevented its going through. In the 
"iBtBl there was a, mixture of tin 
which did not amalaamata, and the 
B was that the outside 
ftnd the 




winding ' up the clock is £100 a 

The error of the clock amauota to 
only one second for S3 days iu the 
year, and there ia no other clock in 
the world of which the same may be 
said. It waa commonly supposed 
that the clock was kept right by 
galvanic action with the Observatory 
at Greenwich, hut that is not so. 
What it does is this — it reports it- 
self at Greenwich twice every day, 
and there are return signals. The 
weight of tbe pendulum is 680 lb. 
and it can be accelerated a second a 
day by putting on an ounce weight. 

The biatance-meaBurme 
Weslemefna. — Mr. Edward 
RuBsell Morris, of Birmingham, ia 
mtich hnppier iu bis inventions than 
ill lU vj^illgnameBforthem. He ha» 
(iii^t r.iii-.triict«d a most useful pen- 
iliiiit 1<> the watch-guard, which he 
(';i]l4 till' M-ealemefoa, or watch-chain 
nieaaiiriug instrument. It will do 
the work of both rule and measunog- 
tapo, anil will measure with accuracy 
inioute fioctions of an iach or the 
length of a room. To measure any 
object it ia simply necessary to run 
it over the sunace, when the dia- 
tnucc is at once indicated by the 
handa, the large baud registering the 
inches niul fraction of an inch and 
the small hand the feet. Tbe weale- 
mefiia ia also useful for measuring 
ilifltsjieca on maps, however wander- 
ing the routaa may be. This handy 
little iu.strument, which may also be 
attached to a watch-guard or chate- 
or kept in the waistcoat 
. can be obtained of opticians 
wcllera. — Illiutrated London 
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and pass a law to allow the merchant 
who weighed or sold goods according 
to the French system to recover 
where not paid. The report, which 
was drawn up by Professor Leoni 
Levi, urged on the friends of edu- 
cation in Parliament the use of the 
most efficient means for the restora- 
tion of the clause in the Educational 
Code providing that '* in all schools 
the children in standards V. and VI. 
should know the principles of the 
metric system, ana be able to ex- 
plain the advantage to be gained from 
uniformity in the methoa of forming 
multiples and sub-multiples of the 
unit.'* 

The President (Sir G. Campbell) 
expressed his approval of the recom- 
mendations made by the conmiittee. 
He regarded the decimal as a most 
inconvenient multiple, because ten 
was the least divisible of all num- 
bers that could be used. H the 
figure proposed had been eight or 
twelve he believed that a uniform 
system would be much more readily 
adopted throughout the world. He 
thought that the time was not far 
distant when the suggestions made 
as to uniformity of coinage, as well 
as weights and measures might be 
carried out to this extent, that the 
American dollar might be made so 
uniform to our coinage as that five 
dollars should go to the £1, and if 
five francs to the dollar could be 
adopted another important step 
would be effected. By putting a 
little more silver into the Indian 
rupee he thought we could also es- 
tablish a uniform system of ten 
rupees to the £1. If these general 
prmciples were established, we might 
leave the subdivisions and multipli- 
cations to the taste of different 
countries. 

New Standards Wanted of 

Measure and Weight. — A paper 

** On New Standards of Measure and 

Weight/^ was read by Professor 

Hennessy at the Glasgow meeting of 

^Iie British Association. Owing to 



the objections many persons still 
entertain to the metric system, the 
author brought forward for consider- 
ation the standard which he had 
proposed several years since, and 
which had been advocated by the 
late Sir John Herschel. The 
standard of measure is a bronze 
prismatanio scale, which is the 
nfty-millioneth part of the earth's 
polar axis. From this a s^^tem 
of weights is derived by taking a 
fraction of the standard of length 
as the side of a cube and finding the 
weight of an equal volume of dis- 
tilled water. In this way a series 
of weights were constructed in 
brouze ; a chain containing 50 links, 
each equal to the bronze standard, 
was also constructed, and this chain 
was therefore the millionth part of 
the earth's polar axis. The link or 
standard scale measures very nearly 
10 '0097 English inches, and its tentifi 
part was, therefore, very little in ex- 
cess of lin. This, as well as the 
geometrical superiority of the axial 
standard over one derived from any 
meridian seemed to have influenced 
Sir John Herschel and others in pre- 
ferring it to the meter. Professor 
Herschel made some remarks, and 
the author then explained the man- 
ner in which the standard of weight 
was derived from that of measure. 
The temperature at which the latter 
was taken was 15 deg. C. , or a little 
more than 59 deg. Fahrenheit. 
Geodesical measurement had, in 
fact, shown that the earth is a some- 
what irregular spheroid, and there- 
fore that its meridians are unequal, 
while the polar axis is necessarily 
uni(jue and corresponds to every 
meridian. On these grounds. Prof. 
Hennessy thought that the new 
standards might be universally ac- 
cepted by all nations if the objec- 
tioDS to the meter should continue 
to prevent its general adoption. It 
was stated that the standards of 
measxxxe a\id weight referred to were 
exhi\ii\«ii m VXi^ \rfi\«i^^<wi^\<i\Lo£ 
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Scientific Instrnineats at South Ken- 
sington. 

The Westminster Clock. — 
Sir E. Beckett delivered a lecture in 
November to the members of the 
Horological Institute in the clock- 
room of the tower of Westminster — 
the subject being the peculiarities of 
the great clock. The dial. Sir Ed- 
mund stated, is 22 ft. in diameter ; 
its area is exactly 400 square feet, 
and the fall of the weight is 175 ft 
There is no other dial with minute 
hands of that size in the world. 
There is a larger dial of 40 ft. diame- 
ter in Mechlin, but it has not the 
minute hands. Here there are four 
of these dials and four minute hands 
to work. The clock has what is 
called a gravity escapement, which 
was invented by him, and has now 
become common in large clocks. 

There are five bells for chiming 
the quarters and striking the hours. 
The largest bell weighs 134 tons, 
and the others are of the respective 
weights of 4 tons, 30 cwt, and 20 
cwt. The largest bell has unfortu- 
nately got a crack in it, but the 
same thing which caused the crack 
prevented its going through. In the 
metal there was a mixture of tin 
which did not amalgamate, and the 
consequence was that the outside 
was harder than the inside, and the 
result was that the bell cracked, but 
the crack did not go through. The 
weight of the hammer was 4 cwt. 
It Gueht to weigh 8 cwt., and 
until the bell cracked, the hammer 
which was in use did weigh 8 cwt., 
and the reverberation of the bell was 
in consequence then much louder. 
But the lifting of a hammer weigh- 
ing 4 cwt. was no joke, and there 
was nothing like it in the world that 
he was aware of. 

The winding up of the going part 
takes ten minutes, but the winding 
up of the striking parts - the quarter 
part and the hour part — takes five 
nowrs each, aad this has to he done 
twice a week. The contract cost of 



winding ' up the clock is £100 a 
year. 

The error of the clock amounts to 
only one secoDd for 83 days in the 
year, and there is no other clock in 
the world of which the same may be 
said. It was commonly supposed 
that the clock was kept right by 
galvanic action with the Observatory 
at Greenwich, but that is not so. 
What it does is this — it rejwrts it- 
self at Greenwich twice every day, 
and there are return signals. The 
weight of the pendulum is 680 lb. 
and it can be accelerated a second a 
day by putting on an ounce weight. 

The Distance-xiieasuring> 
Wealemefna. — Mr. Edward 
Russell Morris, of Birmingham, is 
much happier in his inventions than 
in devising names for them. He has 
just constructed a most useful pen- 
dant to the watch-guard, which he 
calls the wealemefna, or watch-chain 
measuring instrument. It will do 
the work of both rule and measuring- 
tape, and will measure with accuracy 
minute fractions of an inch or the 
length of a room. To measure any 
object it is simply necessary to run 
it over the surface, when the dis- 
tance is at once indicated by the 
hands, the large hand registering the 
inches and fraction of an inch and 
the small hand the feet. The weale- 
mefna is also useful for measuring 
distances on maps, however wander- 
ing the routes may be. This handy 
little instrument, which may also be 
attached to a watch-guard or chate- 
laine, or kept in the waistcoat 
pocket, can be obtained of opticians 
and jewellers. — Illustrated London 
Neivs, 

A Complaint about Pints and 
duarts. — The Warden of the Stan- 
dards has occasion again to advert 
to the subject of bottles. Six years 
ago it was represented to the Stan- 
dards Comnv\aa\o\i \\\^\. V\tv^ ^\:i^ \5\sh 
bottles, comixioiiV^ Vnor^xi ^^\^-^>\\fc^ 
quarts or pmta, \^et^ ^e.VCvoi^'svjas^et ., 
and held \eaa \>v \.\no ot \X«:^^^N»a 
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glasses than they did thirty years 
previously, and it was suggested 
that the quantity of their actual con- 
tents should be stamped upon them. 
But the commissioners considered 
that they could do no more than re- 
commend the legalisation of a stan- 
dard bottle and half-bottle measure, 
containing a sixth and a twelfth of a 
gallon respectively, and thus give 
the public the means of ascertaining 
that they got their proper quantity. 
Accordingly, the Warden of the 
Standards verified standards of these 
measures in 1870, aud he now re- 
ports that he re verified them in 1875. 
But he has to state that these newly 
legalised measures do not appear to 
be much used. In the whole of the 
last four years not quite a hundred 
bottle and half-bottle measures have 
been verified for the use of local in- 
spectors of weights and measures ; 
only two in the last year. 

Improved Weighing Scales. 
— Improved weighing scales have 
been invented by Henry M. Weaver, 
l^lansfield, Ohio. The invention 
consists in the direct application of 
the platform-carrying and weight- 
supporting knife edges to separate 
weights of different proportions. 
These weights are jointed by arms 
aud pivot- rod, so that the result is 
obtained of allowing the object to be 
w^eighed being placed upon any part 
of the platform ; and also the 
weights, having to each other 
quicker and slower oscillations, tend 
to stop each other, and thus bring 



the index sooner to a rest. The cas- 
ing is provided with an adjustable 
device for setting the index to the 
zero point of the stationary dial. 
To one or each of the weights is at- 
tached one or more smaller weights, 
which, being adjustable, can be 
used to increase or decrease the ca- 
pacity of the scale, and also adapt it 
to any given dial plate. 

The Centennial Clock.— The 
clock that went from Thomastown, 
Connecticut, to the Centennial con- 
tained 1,100 pieces, and weighed 
6 tons. The main wheels measured 
4 ft. in diameter. The pendulum ball 
and rod weighed between 700 and 
800 lb. , the rod being 144 ^^- long, 
and makine two second beats. 

Time - keeping Behind the 
Age. — According to a" letter pub- 
lished in the East Anglian Times of 
Nov. 24, it would appear that the 
Corporation of so important a town 
as Ipswich still authorises the use of 
local mean time within its liberties, 
and the business of the place is actu- 
ally regulated by its edict. Railway 
time has there a distinct meaning, 
being 4 min. 40 sec. later than that 
in general use. We believe that 
Norwich is in an equally unscientific 
state as regards time-keeping. It 
is quite time that an end was put 
to this absurdity, and we hope some 
pressure may be brought to bear 
upon the authorities to effect the 
long-delayed and desira1)le introduc- 
tion of the now almost universal 
Greenwich time. — Nature, 
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A JTew Use of Seftwe04sf-— 
Another attempt on the part of 
ladies to be self-helpers demands a 
brief record. 4- Miss James has con- 
eived the idea of converting seaweeds 
into the semblance of graceiul flowers 
by certain aids from colours, and by an 
ingenious moulding of natural forms. 
Seaweeds, dried, have long been 
favourites in albums, and few who 
spend an autumn month at marine 
localities neglect opportunities of 
gathering and preserving them ; but 
to wear them in hats or caps, or 
as hair ornaments, is, we believe, a 
novelty — at least, until now, we 
have never seen an effort of the 
kind. It is not easy to describe the 
effect Miss James produces. At a 
distance the seaweeds ^eem artificial 
flowers made from muslin or wax ; 
examined nearer they are very 
striking. Sometimes there is added 
to them the sparkle of small shells. 
If some lady leader of fashion would 
wear a group or two she might in- 
troduce a new and very graceful 
mode of employing ladies, doing a 
large amount of good and no harm^ 
and aiding to abolish an atrocious 
custom — that of destroying beautiful 
birds in order to obtain means of 
decoration. A lady who adopts and 
supports that evil practice should 
find it di^cult to be selected as a 
wife. — Art Journal. 

"Warm Feet wi Wiiiter Wea- 
ther. — An amnsing chapter might 
be written on the eccentricities of 
inventors. In, a recent number of 
the Patent Journal the particulars 
are specified of an extraordinary con- 
trivance, which is a combination of 
foot-warming apparatus with a boot. 
The heel of the Boot ia of metal and 
JboJIow, and coataiua a supply of 



artificial fuel, the heat from which is 
made to pass through channels in 
the inner sole, a portion of which is 
placed upon a spring, so that the 
action of the foot in walking acts 
like a bellows, drawing in the cold 
air by an aperture in the heel and 
driving the heated air into the boot. 
A momfication of the apparatus can, 
we are told, be applied to horse- 
shoes. A little further stretch of 
invention on the part of the in- 
genious Laputan who invented it, 
and we might expect to see the 
steam-leg and the seven-league boot 
transferred from the region of fiction 
to that of fact. — Iroji. 

^ow Black Hair may be 
changed to a Grolden Yellow. 
— Professor SchrOtter of Vienna 
examined carefully the high-priced 
cosmetic recently introduced by 
■Thiellay of London for changing the 
colour of black hair to a golden 
yellow. He recognised in it simply 
a dilute peroxide of hydrogen, pre- 
pared with well water, and which 
owes its permanence to the great 
degree of dilution and the presence 
of a small quantity of free acid, most 
probably nitric acid. 

A iDarning Machine. —What 
has been long thought impossible 
has been achieved by the inventive 
genius of our American cousins, 
that is, to darn by machinery. The 
darning machine answers its pro- 
fessed purpose in nearly every prac- 
tical particular. All the tedious 
processes of darning by hand are 
repeated by the machine ; onl}^ in- 
stead of one needle, the machine 
uses fourteen, aiid e^c)ft.xie,^^^^^T\\R,'9» 
two tbreada. TVma, ^Vn^^ >i\\^\\^xv\ 
needle dra^a m ouV^ qt^^ >5\vce,^^, *v^ 
machine, at t\ie «m^^ \.^^^^ ^^ ^^'^ 
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handle, conveys fourteen threads 
through the portion of the stocking 
required to l^e mended, which is 
secured between two corrugated 
plates visible in the middle of the 
front pistons. The process of thread- 
ing the fourteen needles is very 
simple, and other preparations are 
not required before setting the 
machine at work. The whole con- 
trivance is, indeed, so simple in con- 
struction that its use can be learned 
in five minutes, and of such sub- 
stantial build that a getting out of 
order seems an impossibility — the 
more so, as broken, bent, or rusty 
needles, the only accidents we can 
think of, can easily be replaced. 
Heels and toes of stockings, as well 
as any other parts of knitted or 
worsted garments, can be darned or 
thickened upon this machine in the 
most effectual manner. Of course 
ornamental darning must not be 
expected ; but anybody who does 
not care for the somewhat unsightly 
appearance of an ordinary darn, will 
find the work of the machine per- 
fectly satisfactory, and a great saving 
of time and temper. — Queen, 

The following description of the 
darning machine is given by an 
American paper : — ** Ima^ne a little 
apparatus mhnitely more simple than 
the sewing machine, which repairs 
the hugest darn in much less time 
than we can describe the operation, 
and far more neatly than you can 
do it with all your years of practice. 
This is what it is. Two small plates, 
one stationary and the other move- 
able, are placed one above the other. 
The faces are corrugated, and be- 
tween them the ' holy ' portion of the 
stocking is laid. Twelve long eye- 
pointed needles are arranged side by 
side in a frame, which last is carried 
forward so that the needles pene- 
trate opposite edges of the hole, 
passing in the corrugations between 
the plates. Hinged just in front oi 
the plate ia an upright bar, and on 
tliw 29 a crosspiece carrying twelve 



knobs. The yam is secured to an 
end knob, and then, with a bit of 
flat wire, pushed through the needle 
eyes. Then the loop between each 
needle is caught by the hand and 
hooked over the opposite knob, so 
that each needle carries really two 
threads. Now the needles are car- 
ried back to their first position, and 
in so doing they draw the threads, 
which slip off the knobs through the 
edges of the fabric. A little push 
forward again brings the sharp rear 
edges of tne needle eye against the 
threads, cutting all at once. This is 
repeated until the darn is finished, 
and beautifully finished it is. The 
inventor is Mr. O. S. Hosmer, of 
Boston, and we predict for him the 
blessings of the entire feminine com- 
munity. The cost of the machine is 
but ten dollars." 

Danger in Cooking Vessels. 
— The thanks of every good house- 
wife, as well as every one who has 
the good fortune to be catered for 
by such, are due to Mr. Tatlock, 
the analytical chemist, for the pains 
he has taken (says the Glasgow News) 
to demonstrate the dangers that lurk 
in enamelled cooking utensils. It is 
a common and very natural belief 
that vessels lined with a substance 
not distinguishable by the ordinary 
eye from porcelain are perfectly safe 
for all kinds of cooking. Mr. Tat- 
lock finds that while this is true of 
some, made by certain manufac- 
turers, it is the very reverse of the 
truth as regards others. In the 
Sanitary Record for September the 
23rd will be found his analysis of 
three samples of the so-called por- 
celain. Without going into chemical 
details, it is enough to say that two 
out of the three contain very large 
quantities of lead, one as much as 
25 per cent, of its weight. This 
lead is in an uncombined, or feebly 
combined condition, and is liable to 
\>e d.\aao\\ed by very feeble acid 
BoVwtioTi*. TVietft Ss ^\^\sa.lalY no 
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not dissolve it freely, and there can 
be little doubt that even water boiled 
in the vessels would take up a quan- 
tity quite sufficient to injure health. 
In addition to this, one of the samples 
contained over one per cent, of 
arsenic, another nearly a half per 
cent., and the third a mere trace, 
or, to be accurate, l-50th per cent. 
Mr. Tatlock would add to the favour 
he has conferred upon the public if 
he would tell us which manufacturers 
avoid these dangerous ingredients. 

Notes on Table-Napkins. — 
Some table-napkins and cloths were 
lately brought to Prof. Birnbaum, 
of Carlsruhe, for examination, which, 
after one and a half years in hotel 
use, were become very brittle and 
easily torn. Under the microscope 
the threads appeared much in- 
crustated with a substance which 
proved to be carbonate of lime. The 
texture gave 8 per cent, ashes, con- 
sisting almost entirely of calcic car- 
bonate. This was evidently the 
source of the evil. In use of the 
cloths the mineral substance had 
acted as a grinding instrument. Dr. 
Birnbaum next inquired whether the 
substance was originally in the linen 
or had been introduced by the pur- 
chaser. He got from the manufac- 
turer linen yam and plain linen 
which had been made at the same 
time as the linen in question, and 
found the ashes of the yarn to be 
0*32 to 0*34 per cent. ; those of the 
plain linen 0*38 per cent. This 
clearly pointed to the purchaser. 
He affirmed that he used no chloride 
of lime in washing (a substance 
which might possibly have deposited 
lime on the fibres). Prof. Birnbaum 
happened to observe that in many 
hotels the napkins were freshened 
by moistening with lime-water and 
pressing. The thiu coating of lime 
thus imparted to the texture a hard 
feeling, and a certain finish, and 
napkins, after this treatment, might 
easiJr ^ taken for newly washed. 
Bjr repeated treatment of thia kind 



the napkins may quite acquire the 
properties of those which had been 
rendered useless ; and it is very pro- 
bable that in this way the large 
quantity of lime had been acquired 
by the fibres of the cloth. Any such 
use of lime-water should be carefully 
avoided. It is a known fact that in 
the fibres of tissues any crystals 
which may form rupture the cells of 
the fibres. And lime-water gives 
rise to a crystallising-out of hydrate 
of lime in the texture. Thia can 
directly weaken the strength of the 
threads. In air it soon passes over 
into carbonate, and enlarges in 
volume, so that a further destruction 
of the fibres takes place. Lastly, 
the calcic carbonate may act in the 
grinding way above indicated. — 
English Meclmnic. 

The Chandor Lighting Ap- 
paratus. — At a recent gathering at 
Edinburgh, Professor Archer drew 
attention to a new invention — the 
Chandor light. The apparatus is, in 
outward appearance, a small tube 
three or four inches long, having at 
one end a revolving button, which 
turns a screw, and at the other 
minute angular point of metal, which 
also revolves, passing over a little 
orifice in the closed head of the tube, 
A continuous tube, formed of a deli- 
cate strip or solidified collodion, with 
a ridge of hardened phosphorus on 
one of its sides, is slipped into the 
tube, and, once in position, can be 
moved upward by the screw. By 
the same action which presses the 
upper end of the fuse against the 
opening of the top the metal i)oint is 
turned against the phosphorus, and a 
small portion of the collodion is there- 
upon ignited. When the apparatus 
is fixed to a gas-burner, only a very 
transient flash is needed for the pur- 
pose of ignition, and not more than 
a seventieth part of coUodiow lwa»^ \ss» 
consumed in. t\iG o^eta.\Aa\i. ^V^-^^ 
however, t\\e -wicV oi a. \a.\BL^\^^& *^^ 
be lighted \)y t\i^ »^^^ m^^^'s., ^ 
larger propoxtion oi >i\v^ Iwa^, ^'^^ 
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thirty-second part in fact, is burned. 
The apparatus is either portable or 
adapted to the uses indicated. If a 
lamp goes out, it can be instantly 
re-lighted by a turn of the screw, 
instead of by opening the case, re- 
moving the chimney, and striking a 
lucifer match, thus affording a great 
advantage in cases where quantities 
of combustible material are lying 
about. 

New Fire-lighters.— A method 
of utilising raw peat or turf has been 
found by Sir. William Cole, of Ilfra- 
combo, who has taken out letters pa- 
tent for the manufacture of instan- 
taneous fire-lights from cheap, waste, 
and easily procurable combustible 
materials. The patentee takes turf, 
bog, or peat (generally from marshy 
and waste lands), and cuts it into 
cakes of about three inches in length 
by three inches in breadth, and about 
one inch in thickness, or it may be 
cut of any required size ; it is then 
first dipped in mineral or vegetable 
oil, and then in pitch, tar, or resin, 
after which the cakes are wrapped 
in paper. The pitch, tar, or resin 
may or may not be mixed with coal 
or tallow. The proportions of the 
ingredients used will necessarily 
vary, as the lire -lighters are made of 
an uneven size, and consequently 
some will soak up more of the in- 
gredients than others, but the pre- 
cise proportions will readily be as- 
certained in practice ; or the turf, 
bog, or peat may be ground and 
compressed with resin into suitable 
cakes, blocks, or pieces first, then 
dipped into the mineral or vegetable 
oil, and then into the pitch, resin, 
tar, or combustible material. 

The patentee does not furnish any 
particulars of the method he employs 
to dry the peat, nor of the probable 
cost of his instantaneous fire-lighters. 
The great obstacle to the utilisation 
ofpeathas hitherto been the difficulty 
experienced in drying it, and tbe 
consequent expense, — English Me- 



Clockwork Traps for Flies.— 
By David S. Kidder, Turner's Falls, 
Massachusetts, assignor to himself 
and Frank W. Peabody, same place. 
— The flies alight upon a pan, which 
is rotated by clockwork, and which is 
separated by partitions into three 
divisions. Gates are hinged to the 
side of the platform, from which the 
pan passes to cut off the escape of 
the flies in that direction. Said 
gates rise to let the partitions pass, 
and have vertical plates, so that 
they close progressively, and pre- 
vent any opening at the outer part 
of the pan. Directly behind the 
gates is a covered way leading into 
a light chamber, through wbich the 
flies are crowded by the partitions 
as they advance towards the gates. 

Not at Home. — The New 
Year's receptions in the United 
States have led to a novel but some- 
what useful custom. Most journals 
in the j)rovincial towns contain on 
the previous day a list of the ladies 
who will be at home for the recep- 
tions, while in another column are 
the names of those who are pre- 
vented from receiving by sickness, 
absence, domestic affliction, &c. 
This prevents a great loss of time 
and trouble to those whose acquaint- 
ance is numerous. — Graphic. 

Paper £gff-cup8.— Mr. R. M. 
Washburn, of Burlington, Iowa, 
has patented a paper egg - cup, 
which, besides being a re^y in- 
genious idea, is based .on sound 
theory, inasmuch as paper is a non- 
conductor of heat ; it is elastic, so 
that one cup will hold securely an 
egg of any size ; and it is moulded 
in corrugated form, so that there is 
always a circulation of air between 
the egg and its vessel. The same 
cups may be used over and over 
again, or may be thrown away after 
each meal, their cheapness allowing 
of this latter disposition, t'hey are 
Ivaxidy ior picnic parties or for per- 
sona ttave\im%, %.\i^ ^» xiss^^ltiea for 



DOMESTIC NEWS. 



135 



vate houses. The material may be 
paper, muslio, or almost any fabric. 
Tinted of different colours, the 
cups would be quite ornamental ; 
or they miffht serve as a medium 
for advertismg, so that the person 
using them may have food for di- 
gestion mentally as well as physi- 
cally. The invention is one likely 
to be remunerative. It is just such 
cheap and simple devices which, 
now-a-days, are most in demand, 
and produce the largest profit. 

Protection for Ear-ring^s. — 
An ingenious method of protecting 
valuable ear-rings when travelling 
has come into fashion across the At- 
lantic. Ladies buy little balls of 
gold, which open with clasp and 
hinges, and effectually enclose and 
conceal the precious stones. 

Spotted Veils for Ladies.— 
Besides the disadvantage of making 
young ladies look as though they 
were just recovering from the small 
pox, spotted veils may exercise an 
injurious influence on the sight. 
If the fall retains its position 
steadily, there must be a perpetu- 
ally unconscious endeavour to avoid 
the interposing obstacle to sight, 
offered by spote immediately in the 
line of vision. If these move, the 
subjective result is a ceaseless 
flickering of opaque points before 
the retina in a manner, whether or 
not distressing, certainly injurious. 
It is DO use flying in the face of 
fashion, but it may be worth while 
to point out that the wearing of 
these unsightly face-screens is not 
free from danger. Here and there 
perhaps a more than commonly 
sensible young person may take 
warning, and escape the contingent 
possibility by discarding an un- 
graceful appendage. — Lancet. 

"Window Gardening. — In the 
beginning of July the lawn at 
Grosvenor-house was a pretty aud 
interesting sights ior a children's 
Aower^how was being held in the 
grouads. Troops oi amiling little 



boys and girls covered the grass ; a 
band was playing ; the sun was 
shining ; prizes were to be given 
away. The Duke of Westminster, 
hearing that there was to be a 
flower-show held in the parish, at 
once proposed to lend his own garden 
for the purpose. The tent in which 
the plants were placed for exhibi- 
tion did not contain anything that 
was rare, nor even fiue specimens of 
ordinary flowers. Nevertheless there 
was an interest attached to the 
straggling geraniums and dusty 
cockscombs not to be found in the 
finest display at the Crystal Palace. 
All the plantis came from the narrow, 
hot streets and mews of the neigh- 
bourhood ; all had been nursed by 
the little children who live there — 
little children who had perhaps 
never picked a cowslip in a meadow 
or seen a wUd rose growing in a 
hedge. But tbey ha«l done their 
best to bring some breath of the 
country into the noisy streets, 
among the depressing brick and 
mortar ; and kind people wanted to 
help them and see what success they 
had had in their work. But it is 
not alone among the poorer classes 
that window gardening ought to be 
cultivated. We do not see why the 
children of the upper and middle 
classes should be without their 
flower-shows also. Why should not 
they too be encouraged to make 
gardening a pursuit? There are 
thousands of professional people 
wliose families live the greater part 
of the year in a London street. 
Every window in such a street 
might be made to glow with beau- 
tiful flowers ; nor would the as- 
sistance of the nurseryman be 
required if the denizens of the home 
nursery were encouraged to love 
gardening. As it is, they know 
fit tie or nothing about fl.ovf«iY^ \i^« 
yondthe names ol ^i^\Q^^ >;Xv^^ ^^"^ 
hawked abovxt ^A\^ ^a^^x«&, ^^ 
planted geomfttTvcaXl^ vn. ^^ ^^r«BA* 
— Saturday Review. 
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Mechanical Money-boxes. — 
Our American cousins are the in- 
veotors of some very ingenious 
money-boxes. One is in the form 
of a frog. You put a penny into its 
mouth ; it gulps it down, and at the 
same time rolls its eyes about, as if 
swallowing coins were a very plea- 
sant pastime. Another consists of 
a box with a slit attached to a 
miniature race-track. When the 
penny is dropped into the slit, two 
or three tin horses at once proceed 
to race round the track. A third 
represents a portly individual seated 
in a chair. The coin is placed in 
his hand, whereupon he pockets it 
in the most natural manner by in- 
serting it in a slit placed in the 
l)Osition of a coat-pocket. 

Precious Stones.— Mr. Ruskin 
delivered a lecture on minerals gene- 
rally, but applying himself chiefly 
to precious stones, in the theatre 
of the London Institution, about the 
middle of February. Heraldry, he 
complained, was despised by modern 
science, but yet, as understood by 
our ancestors, it had a deep and im- 
portant meaning. Or^ or gold, 
which was represented by the topaz, 
stood between light and darkness ; 
ecarlate was the sacred colour of 
the living flesh, as represented in 
the blush of the virgin and the 
flush of valour on the cheek of the 
young warrior. Vert was the green 
of the emerald, and gules was rose- 
coloured, from the Persian word 
**gul " ; a rose azure was the clear, 
sacred blue of the sky, typical of 
the joys of heaven. The ruby 
and sapphire in combination pro- 
duced the purpura, or purple, which 
formed the covering of the taber- 
nacle. Out of the above colours 
came the combination of the rain- 
bow. Argent typifled the silver 
colour of the hoar frost, and sable 
meant sand, in which the diamond 
zvas always found. Grey was the 
colour of the pearl, and suggested 
humility; and tbua all the phrases 



of heraldry which applied to colour 
and to precious stones, although 
now looked upon as jargon, had a 
deep symbolic meaning. At the 
close of the lecture, Mr. Kuskin ad- 
vised the ladies to have all their gems 
set uncut, and he cited the ruby 
in her Majesty's crown as the most 
beautiful specimen of an uncut pre- 
cious stone in the world. 

A New Insecticide. — At a 
recent meeting of the Royal Hor- 
ticultural Society, attention was 
called to a new insecticide, which 
consists of camphor dissolved in 
methylated spirits to saturation, 
and mixed with soft soap to the con- 
sistence of cream. When diluted 
so as to be flt for use with a sy- 
ringe, this has been found an effica- 
cious substitute for fumigation in 
the case of mealy bug, scale, red 
spider, &c. 

** Umbrella-rig^" for Ladies. 
—Mrs. Eliza M. Arnold, of Hous- 
ton, Texas, has invented and pa- 
tented an improvement in rigging 
ladies of any size, which greatly 
simplifies the task of setting or 
furhng an umbrella. The new in- 
vention is called an '* umbrella sup- 
porter," and next to the device of 
double topsail yards, it is probably 
the most important improvement in 
rigging which has been made during 
the last half century. Mrs. Arnold's 
description of the umbrella sup- 
porter is extremely interesting. 
Two curved rods made to flt upon 
what the inventor calls, ''the for- 
ward side," are fastened at the lower 
ends to the belt of the wearer, and, 

Eassing over her shoulders, unite 
eliind the neck to form a socket, 
into which the foot of an umbrella 
is stepped. The socket resembles 
in appearance the truss of a ship's 
maiuyard, with the important ex- 
ception that it is made of steel 
twisted into spiral springs, so that 
free lateral motion may be given to 
the UTnVjTeWa.. ^)aa xods are fur- 
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the arms, and when these are set up 
taut, there is no danger that the 
rods will be carried away by a 
sudden squall. The umbrella is 
furnished with halyards and brails, 
so that it can be easily set or taken 
in, and it is trimmed to suit the di- 
rection of the wind or of the sun's 
rays by means of braces. It is 
claimed that the umbrella can be 
handled with extreme ease. 

Cleaninfi^ Silks.— The following 
mode of cleaning silk garments 
has been successfully tested. The 
garment must first be ripped and 
dusted. Have a lar^e flat board ; 
over it spread an old sheet. Take 
half a cupful of ox gaU, half a cupful 
ammonia, aod half a pint of tepid 
soft water. Sponge the silk with this 
on both sides, especially the soiled 
spots. Having finished sponging, 
roll it on a round stick like a broom- 
handle, being careful not to have 
any wrinkles. Silk thus washed, 
and thoroughly dried, needs no 
ironing, and has a lustre like new 
silk. Not only silk but merino, 
barege, or any woollen goods, may 
be thus treated with the best 
results. 

A New Button.— A button has 
been invented which requires no 
seiK-ing on, and has a better hold 
than when sewn on, the strain not 
beine simply in the centre, but dif- 
fused over the whole circumference 
of the disk, short of the rim. Not 
only can these buttons be put on 
without sewing, but removed quite 
readily, whether for washing the 
materials to which they are at- 
tached, or for altering their position. 
All that is required is to pierce the 
material with a bodkin, to pass 
through the aperture the shank at- 
tached to one face of the button, 
and then through the keyhole of the 
opposite disk, ^aced for the purpose 
on the obverse side of the material, 
a fastener by the groove being then 
slid on iheahaDk, when it ia cloaed 
by a apring. There ia novr an 



equable pressure over the whole 
surface of the cloth or other ma- 
terial covered by the button ; and it 
is the area of the cloth so covered, 
and not the spring, which merely 
keeps the fastener in place, that 
maintains the resistance. 

Borax as an Antiseptic. — 
Borax is said to have yielded good 
results in an investigation into its 
merits as an antiseptic. A satu- 
rated solution of boracic acid, with 
a small quantity of borax, salt, and 
saltpetre, makes a ** brine" in 
which fresh meat is treated with so 
much success that it can be pre- 
served untaiuted even in the hottest 
parts of the earth. 

A Thorough Washing Ma- 
chine. — This machine is the inven- 
tion of Mr. W. Kirton, of Nottingham . 
It consists of a strong cast-iron steam- 
tight case, in which revolves a wire 
cage to contain the articles to be 
washed. This cage is divided longi- 
tudinally into compartments by 
perforated partitions. Superheated 
steam, boiling water, or cold water 
can be introduced into the apparatus 
by pipes communicating with the 
interior through the hollow axis 
which supports the cage. These 
pipes are so perforated that the 
steam or water is delivered upon 
every part of the fabric to be oper- 
ated on. Thus, supposing the ma- 
chine to be filled with sheets, 
blankets, or other articles, the lid 
is clamped down, and superheated 
steam is forced in from the engine 
boiler ; afterwards hot water is in- 
troduced from the same source, and 
the steam being still admitted, the 
contents are well boiled, whilst the 
cage is made to revolve rapidly. By 
opening a stop-cock, the dirty water 
is drawn off (being completely ex- 
pelled by the action of the steam), 
and cold water is introduced. Thft 
vacuum thus pro^wc^^, X.Q^'sJOasx 
with the centtiiM^aX »c\.\ovv o'L ^Os^ei 
revolving cage, eS.ectw«2!X'^ xvosae^ *Oaa 
clothing. 
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Id the case of greasy materials, 
the inventor has prepared an am- 
moniacal soap, which he uses for 
the purpose of washing ordinary 
household linen, &c., and certainly 



the difference between specimens 
of articles washed by this machine 
and those ** got up " by the washer- 
woman is very striking indeed. — 
Lancet, 
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Nourishment for Brains.— 
There was once a gentleman who 
used to argue that the soul is seated 
in the pineal gland ; and that there 
are special regions of consciousness 
in the brain, diflferent parts of which 
have different functions, is a doctrine 
now establishing itself on what may 
be considered sufficient authority. 
Further investigation in this direc- 
tion may avail to show what should 
be the remedy for an atonic or hyper- 
trophied ideality or other function. 
Meanwhile we have the assurance of 
Mr. Frank Buckland, who has lately 
passed a brilliant ex;amination on 
the Ostrea edulis before a House of 
Commons committee, that "brain 
power in those engaged in business 
and literary pursuits was greatly 
strengthened by phosphorus con- 
veyed in the form of oysters." This 
assurance, although weighted with 
the statement that oyster-meat costs 
9s. 4d. per pound, cannot fail to be 
of immense value to all those — not 
so large a class — who have need of 
their brains. Candidates for the 
Indian Civil Service, Newdigate prize 
poem men, common jurymen, and 
the holders of foreign bonds, will 
now, no doubt, eat, who never ate 
before ; and City men, with whom, 
for their easy digestion, oysters are 
a favourite food, will eat the more. 
We cannot understand why "those 
engaged in business" should take 
precedence, in the repair of brain 
waste, of those engaged in literary 
pursuits, but can easily believe in 
the possibility of the proposal — a 
direct corollary to Mr. Buckland's 
assurance — that, as we have com- 
pulsory nurture of the mind, so we 
must hare compulsory nurture of the 
bivia, Wiff wonder how much more 



luminous some of our most brilliant 
writers liC^ould have been had they 
but seen to a proper supply of phos- 
phate of iron and osmazome. — Jron. 
Diet for the Arctic Regions. 
— The following is the scale of diet 
adopted for each man attached 
to the Arctic Expedition under Cap- 
tain Nares : — 1 lb of biscuit every 
third day, and 1 lb. of flour for 
bread on each of the two inter- 
vening days ; every other day 1 lb. 
of corned beef or corned pork alter- 
nately, and on the intervening days 
f lb. of preserved meat and \ lb. 
of salt meat ; every fourth day 1 lb. 
of compressed vegetables, and on 
the others ^Ib, of preserved potatoes ; 

1 lb. of preserved soup every fourth 
day ; f lb. of flour, suet and 
raisins every fourth day ; \ lb. of 
split peas every fourth day, with 
i oz. of celery seed to every 
8 lb. of peas ; 1 oz. of lime-juice, 
which every man is called upon 
deck to drink, each forenoon ; 1 oz. 
of sugar for lime-juice, 1 oz. of jjickles, 
and J gill of rum daily ; ^ oz of mus- 
tard and I oz. of pepper a week; 

2 oz. of preserved fruit and J oz. of 
sugar for fruit twice a week ; and 
oatmeal, vinegar, and salt as neces- 
sary. It is further intended to add 
I lb. of preserved meat on salt-meat 
days, so as to give some fresh meat 
for consumption every day, as the 
salt beef is hard and dry, and, if 
anything, enters too largely into the 
scheme of diet. — Medical Press and 
Circidar. 

Dishonest Dealings with 
Wines. — Fuchsine is often em- 
ployed on a large ac^Aa \»q V'sv.'gc^wsft. 
the colour oi vjVtl^^ ^tA x^a^ ""^^ 
addition oi Y^atex. ^^.^'^'wi* «^^ 
Hitter ha\e laleVy «,W^\^^ ^^ ^1' 
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Biological action of this Bubstance, 
and fouDcl it seriouBly iujuriouB both 
oo the human subject and on dogs. 
A Bim])le way of detecting the addi- 
tion of fuchsine to wine has been 
described by M. Husson. Introduce 
a few grammes of the suspected wine 
into a phial and add a little am- 
monia. The mixture takds a dirty 
green tint. A thread of wliite wool 
(such as is used for tapestry) is then 
put into the liquid. After being 
well soaked, it is drawn out and 
fixed vertically, and a drop of 
vinegar or acetic acid is allowed to 
flow along it. If the wine be natural, 
as the drop advances, the wool will 
l)ecome pure white again. If it has 
been altered by fuchsine, the wool 
will take a rose colour more or less 
dark. The reaction is of the most 
distinct character. Thus one might 
even approximately determine the 
quantity of colouring matter added, 
a number of graduated specimens 
having been prepared beforehand. 

Condensed jBggs.— The extent 
to which we are dependent for eggs 
upon our Continental neighbours is 
best shown in the Board of Trade 
returns, the value of eggs imported 
during the first eleven months of 
1875 reached no less a sum than 
2,426,806/., representing, at an 
average price of Qs. per hundred, 
more than 800,000,000 eggs. The 
peasantry of France, Germany, and 
Austria make poultry culture a most 
profitable occupation, but the diffi- 
culty of transport and the heavy per- 
centage of loss from breakage and 
decay combine to raise the price to 
the consumers. With a view to 
utilising in a more portable and con- 
sequently cheaper form the large 
supply of eggs obtainable by the 
Danube, an enterprising firm has 
recently started a factory at Passau, 
in Bavaria, for the jjurpose of con- 
densing them. The eggs are care- 
/uUy selected and dried, then re- 
duced to a tine meal and packed in 
tins ready for use. They have been 



reported on by the highest authorities 
as a most valuable article of food, 
and their supply to the soldiers of 
the German army is now under con- 
sideration, as providing for a cam- 
paign the greatest amount of nutri- 
ment, whilst occupying the smallest 
space in the knapsack. The article 
is already finding its way into En- 
glish consumption. 

Alluding to this importation, the 
Sanitai-y Record remarks : — "There 
has been considerable talk of late re- 
specting a factory established at Pas- 
sau, Bavaria, for reducing dried eggs 
to meal, which, protected from the 
air, or rather from what the air con- 
tains, keeps fit for food for a long 
time. This is an old process. Mr. 
Walter Thurger, formerly surgeon at 
Norwich, now retired from the pro- 
fession because of broken headth, 
prepared egg-powder by drying eggs 
in a current of dry but cool air, and 
reducing the product to a powder 
with a muller. This egg-powder 
kept good a long time ; the only ob- 
jection was that its price was little 
less than that of fresh eggs, for 
though the powder was made when 
and where eggs are cheap, the cost 
of making the powder and conmiis- 
sions for selling it absorbed the pro- 
fits. This might not be the case if 
the yelk of eggs, the albumen of 
which is used by photographers, 
were thus converted into portable 
and easily preserved food made when 
eggs are very plentiful, and sold 
when and where they are in great 
demand. Egg-yelk dried so as to 
powder, remains as good for months - 
as fresh eggs for puddings aud cakes, 
and if the yelks of all the eggs, the 
white of which is now used for albu- 
men, were thus dried, an important 
addition to our food supplies would 
be obtained, especially useful for 
children and invalids. The cost for 
carriage of dry yelks would be far 
less than of entire eggs, while loss 
iroiEL "Vixea^K.^.^'b, ^'aA. ol ^^s going 
)aad, 'wow\9L\i^ «!NxckO^\» eo^^a^ ^i^'^^:^ 
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If the demand for eggs used for pud- 
dings, &c., were thus supplied, that 
for fresh eggs might be so much 
diminished as to bring them within 
the reach of many to whom they are 
now a costly luxury. 

Sug^ar '* Improved. "—A case 
of adulteration of sugar recently oc- 
curred at Marseilles. Fraud had 
long been suspected by the Customs 
officials, and a cargo of sugar from 
Reunion was at last made the subject 
of special examination. The Reunion 
sugars, of brown hue, are very rich 
in saccharine matter, and well suited 
for mixture. It w|w at first thought 
that the su^r had been mixed with 
pounded bricks and sand ; but on 
analysis the added matter was found 
to be slag (a sort of opaque glass 
formed in the working of various 
metals, or. vitreous lava from vol- 
canoes) along with sand; and a 
saving of 12&. per 100 kilogs. was 
anticipated. The slag has a bright 
granular fracture, so that it made a 
very good imitation of sugar ; the 
sand was added to. make up the 
weight. 

More than Enough.— George 
Elliott, aged seventeen, whilst at 
Sheffield fair in the beginning of 
June, ate so much food that he died 
from gluttony ; a potato pie, a plum 
pudding, some gingerbread, a rice 
pudding, five squares of Yorkshire 
pudding, three basins of soup, beer, 
lemonade, and water constituting his 
dinner. At the inquest it was stated 
that death was caused by inflamma- 
tion of the stomach. • 

Portuguese Oysters. — Atten- 
tion was lately called in the French 
Academy to the properties of the 
oysters called Portuguese, brought 
from the mouth of the Tagus. They 
are richer in bromine and iodine than 
those met with on the English coasts, 
and are a valuable article of food, 
well deserving the atten;tion of hy- 
gienists. One kilogramme of Portu- 
gnese oysters extracted from the 
ibellgirea 700 grammea of water 



a slightly violet colouring matter 
from the liver, 0*039 of i^ine and 
0'052 of bromine. The oysters can- 
not be cultivated further north than 
the warm waters of Portugal or the 
south of France. Near Lisbon they 
occupy a large bank of about 50 kilo- 
metres. They are distinguished in 
appearance partly by their claw- 
shaped shell. 

Edible Birds' Nests.— A re- 
port sent to the Colonial office from 
Labuan gives a curious account of 
the edible birds' nests which are in- 
cluded among the articles imported 
for the export trade to Singapore. 
These nests, we are told, are found 
on the walls of caverns in limestone 
and sandstone hills all along the 
coast, but by far the greater part of 
the supplies received at Labuan are 
brought from Sandakan Bay, and 
the Kina Batangan River, on the 
east coast of Borneo. The devourers 
of these dainties, it seems, distin- 
guish three qualities of them, known 
as white, red, and black. They are 
produced by two kinds of small 
swallow. The black nests are by far 
the most common, and are of much 
inferior value, one especial drawback 
being that they are **much mixed 
with dirt and feathers." Of the 
finest quality are the white nests, 
which are without admixture of re- 
fuse matter, and of a semi-trans- 
parent white substance, resembling 
isinglass or gelatine. The red nests 
are of intermediate appearance be- 
tween the white and black, and are 
supposed to be made by the bird 
which constructs the white nests, 
but at a different season of the year. 
There is a marked distinction in the 
price of these delicacies ; the white 
nests sell for 455. the *' catty," the 
red for 20«. , the black for 4s. 2d. 

Machine Fattening of Poul- 
try. — The Tlmcs^ Paris Correspoa- 
dent, describing a vmt \,c^ ^i^aacaJOiXfe^ 
sheep, pig, and powVtx^ ^crw ?>X»*Oaa 
Palais deVIndu8tT\e,vi\i\c)ti\&V\i«^!rR. 
by the compre\ieiiWje iiabTaft ol *''' I^ 
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tioDB to the Acad§inie des Sciences. 
He found that, if cows' milk is 
immediately, or soon after being 
drawn, placed in vessels at various 
temperatures between freezing-point 
and 10° F., and the initial tempe- 
rature is maintained for twenty-four 
or thirty-six hours, it will be found 
that the nearer the temperature of 
the milk is to freezing point the 
more rapid is the collection of cream, 
the more considerable is the quantity 
of creapa, the greater the amount of 
butter, and the better the skimmed 
milk, butter, and cheese. These 
facts, he believes, may be ex- 
plained by Pasteur's observations 
on fermepts and their effect on 
the media in which they live. It 
is probable that the refrigeration 
arrests the evolution of the living 
organisms which set up fermenta- 
tion, and hinders the changes which 
are due to their growth. The 
facts stated indicate room for great 
improvement in the methods of 
storage and preservation of milk. 
To keep milk at its original quality 
extreme cleanliness and a low tem- 
perature are absolutely necessary. 
In til e North of Europe. Denmark, 
&C., the value of cold is already 
recognised, and in warmer climates 
the need for its assistance is greater. 
There is nothing impracticable in 
ihe suggestion, since running streams 
can be used to aid refrigeration. 
Where the quality of the milk is of 
great importance, ice may be em- 
ployed. — Lancet. 

peer-Drinking at Home and 
Abroad. — According to a work 
published by Herr Noback, the 
well-known Austrian engineer, the 
annual consumption of beer per head 
of the population is: —In Bavaria 
219 litres, in Belgium 182, in Eng- 
land 118, in Prussia 40, in Holland 
37, in Austria, 34^, in France 19, 
and in Russia 14. 

Xion4on Ale and Torter.^ 
Some iaier&ftJng results have been 
i^tuaed from 119 separate analy- 



ses of samples of ale and porter sold 
over the counter by publicans in 
various parts of London. They 
show such a percentage of alcohol 
that it is obvious that a person who 
drinks two quarts of fourpenny ale 
or porter, consumes more alcohol 
than is contained in half a pint of 
brandy or whiskey. This will, no 
doubt, astonish a good many people 
who are apt to think a couple of 
quarts of ale a day quite a moderate 
allowance, and when they iind in- 
toxication from beer among the 
lower classes so common, are apt to 
attribute it to some mysterious adul- 
teration of beer and ale. We have 
excellent reason for stating that the 
main adulteration of ale aud porter 
practised in London is the addition 
of sugar or treacle and water, and 
the lamentable frequency of intoxi- 
cation is mainly clue to excess of 
quantity, rather than to defect of 
quality in beer. — Sanitary Ifecord. 

What to Eat in Warm 
Weather. — Under the influence of 
tropical weather, people anxiously 
speculate as to the suitability of 
their diet for the unusual heat, and 
whether it should not be assimilated 
to that consumed by our country- 
men in parts of the world where the 
ordinary temperature exceeds 90° in 
the shade. An adoption of some of 
the customs in vogue in hot climates 
is, however, to be carefully eschewed. 
What can be more conducive to heat 
apoplexy than * ' brandy pawnee, " and 
highly curried and seasoned meats, so 
dear to the Anglo-Indian ? Nature 
points out in exceptionally hot sea- 
sons, that the lightest possible food 
should be taken, and that in mode- * 
ration. Very little tea or coffee, 
plenty of milk, with fish, and but 
little meat, and that well cooked, 
and a moderate indulgence in iced 
drinks are indicated. Spirits and 
heavy wines are, oi (iO\xT^«i, m\.fex:- 
dicted. It shovxi^ Ve Vaio^xl Wi^*^ 
frequent and excea^wci \>dI\x%\.^ *v^ 
often aggravated )57 wi VxiV^^viVwMk 
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coDBumption of ice. Such extreme 
thirst wUl often be immediately 
allayed by hot drinks, a fact which 
has been often verified. It cannot be 
too strongly insisted on that over- 
feeding and over-drinking (of any 
fluid whatever) are more pernicious, 
especially either before or after pro- 
longed or considerable exertion . The 
principal meal of the day should be 
taken at sunset. — Lancet, 

Fish I Sausap^es. — At an In- 
dustrial Exhibition lately held at 
Viborff, in Jutland, a new article of 
food, hsh sausage, was exhibited by 
M. Moller,of Apenrade«in Schleswiff. 
It consists of minced salted fisn, 
with the addition of pork and spices. 
It was hichly commended for its 
taste, durability, and cheapness. 

A Word about Drinking 
"Water.— Dr. Sedgwick Saunders, 
the able Medical Officer of the City 
of London, has succeeded in stopping 
the use, for drinking purposes, of a 
well in Victoria Street, which is 
proved to be polluted, as are pretty 
nearly all the London wells. We 
wish the hint could be taken 
throughout the country. In the 
rural districts, fully 80 per cent, of 
the farms and cottages are supplied 
with foully-polluted water ; and if 
the owners of such houses were 
compelled to take measures for 
purifying the drinking-water of 
their towns, more would be effected 
by that measure than by any other 
sanitary reform which can be men- 
tioned. We have before us analyses 
of drinking water from a good class 
of farms in a home county, which 
were recently made by a private 
authority. In every case the water 
was foully polluted, and quite unfit 
for human use. Such water is a 
common cause of summer diarrhoea, 
and is liable at any moment to be- 
come the means of propagating 
typhoid aud other specific fevers. 
There can be no doubt that it is a 
main cause of excessive mortality. — 
^n'lisA Medical Journal. 



Coffee Statistics. — According 
to a Pruasian statistical paper, the 
production of coffee has increased 
within the last fifty years from 
1,900,000 cwt. to 8,600,000 cwt 
With regard to the consumption of 
the article in the different countries 
of Europe, this is said to be for 

' every inhabitant of Belgium, 8*22 lb. 
per annum ; in Holland, 7 lb. ; in 
Switzerland, 676 lb. ; in Denmark, 
4 -83 lb. ; in the Zollverem, 4 -36 lb. ; 
in Sweden, 3*60 lb. ; in France, 
3*20 lb. ; in Austro - Hungary, 
1 461b. ; in Italy, 0*94 lb; in Great 
Britain, 0*83 lb. ; and in Kussia, 
0181b. 

The Preservation of Meat. 
—A communication on the preser- 
vation of meat has been made 
to the Paris Academy of Sciences, 
to the following effect, by M. A. 
Reynoso. The means employed are 
compressed air, oxygen, nitrogen, 
hydrogen, &c. M. Beynoso says 
he has succeeded in preserving meat, 
fresh and with the blood in it, in 
the case of beef, in pieces weighing 
63 kilogrammes, for periods ranging 
from one month to three and a-half. 
So long as it remained in the appa- 
ratus it remained fresh and fun of 
blood, and when taken out it kept 
a longer time than fresh meat from 
the butcher. In the case of mutton, 
he notes the remarkable fact that 
the meat, after having been sub- 
jected to the action of compressed 
gases, and being taken out of the 
apparatus and exposed to the air, 
dried slowly, and then kept good 
for an indefinite period. The in- 
ventor says that meat preserved by 
the method in question is equally 
fit for making soup or for roasting, 
and that the olood has flowed from 
a piece of beef which had been pre- 
served for forty days. When car- 
bonic oxide is employed the meat 
undergoes a change, aud the colour 
changes to bright rose, but the other 

\gaaea iptocVvxtft xio «v\eh alteration. 
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ments have been pursued for two 
yfears on a very large scale with 
constant repetitions. Another com- 
munication has been made to the 
same academy by M. de Herzen, the 
inventor, who has applied his pro- 
cess at Buenos Ayres. It consists 
of steeping the quarters of meat in 
a pickle composed of 8 parts of bi- 
borate of soda, 2 of boracic acid, 3 
of saltpetre, and 1 of salt, in 100. 
The meat is packed in barrels, which 
are filled up with a little of the 
pickle, and is ready for use after 
soaking in water twenty-four hpiurs. 
— Journal of the Society of Arts, 

Eating in India. — Surgeon - 
Major Johnston, in a paper read 
before the British Association, **0n 
the Diet of the Natives of India," 
came to the conclusion that the 
natives require much more nitrogen 
and carbon than Europeans, and 
also took much more salt, owing to 
the comparative absence of salt 
from the substances which form a 
large part of their food. The natives 
took more dry food than the Euro- 
peans, and those who lived on food 
from the tables of the Europeans 
enjoyed a considerably greater im- 
munity from cholera than others. 

Alcohol as a Food Pre- 
server. — A Swiss Professor of 
Chemistry has patented a new pro- 
cess for the preservation of meat, 
fish, vegetables, butter and cream, 
the novelty of which consists in the 
addition of alcohol to the usual so- 
lution of salt. The ooly probable 
objection to the method is the har- 
dening of the fibre of the meat. 
One advantage would be the com- 
bining of meat and drink, as is done 
by the London water companies, and 
the mixture might suit weak-backed 
teetotallers. For preserving butter, 
the professor mixes 2 lb. oi alcohol 
•f 90° strength with every 100 lb. 
of dairy produce. Thus the com- 
pound would resemble a savoury 
caudle very popular in Sir Wilfrid 
\AW8on'a county, and tend, where , 



used, to enliven the gay and festive 
assemblies of the Brick Lane Branch 
and kindred institutions fchroughout 
the country. — Iron. 

Is the Butter Pure P — The 
chemical officers attached to the 
laboratory at Somerset House have 
recently issued a report on their 
analysis of butter. They find that 
the easiest way of determining the 
purity of butter is to ascertain its 
specific gravity when melted at the 
temperature of 100" Fahr. The 
specific gravity of butter, they find, 
seldom falls below 910, whereas the 
specific gravity of animal fat varies 
from 902 to 904. Butter, therefore, 
is more dense than fat. But it is 
only when melted that its density 
can be properly ascertained. — Illua- 
trated London News. 

Nutritive Food. — The problem 
of feeding the young and the poor 
physiologically, is not easy, but it is 
simple if considered from the scien- 
tific point of view. That the bulk 
of the food of the poorer classes 
must always be bread is unouestion- 
able. Peas, beans, and other like 
le^iminous plants, however ilch In 
albumen, can never be expect«)d to 
Buccessfiilly compete with bread ; 
first, because they require steeping 
in water and boiling for hours — 
next, they become hard so easily, 
and then are indigestible, while at 
aU times they are not so easy to be 
digested as bread. But bread is 
not so good a food as meat, and 
here chemistry comes in, and shows 
that bread soaked in broth made 
from extract of meat is as good food 
as the best meat diet. Indeed, the 
most eminent chemists and physio- 
logists are now agreed in the opinion 
that, when people will use more of 
such simple vitalising extract, and 
a Uttle less tea, for their strength 
and health, they will be willing to 
dispense with the present artitlcci^ 
of cookery as nwinXieA^sa aa >iX\«^ 
are useless. 

To Preserve "Eggs.— ^o^ V^^' 
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serving eggs M. Lace recommends 
to coat them with paraffin, 1 kilog. 
of which will be enongh for 3000 
eggs. The eggs should be fresh and 
new-laid ; decomposition, once begun, 
will go on in spite of the coating of 
paraffin. 

The tJse of Water.— The Sani- 
tary Record remarks on the distaste 
shown by the working classes to 
water as a bevcrace, and states that 
at an adult school, when the pupils 
were asked what water was for, the 
answer was, "to cive to horses,** 
another, ** to slake lime with." The 
application of water to c^uench the 
tnirst of human beings did not seem 
to be known to the rising youth 
educated at the school in question. 
The Sanitanj Record^ liowever, attri- 
butes this distaste to water to the 
bad quality of the fluid supplied 
under that name to the poorer 
classes, and the additional impurities 
it absorbs from the very deficient 
method of storage in water-butts 
and defective cisterns. 

The Setting of Milk.— Mr. 
L. S. Harding, of Louisville, Ken- 
tucky, has recently made a series of 
experiments regarding the setting of 
milk. He states that deep setting 
accompanied with refrigeration is 
the best plan. The milk is placed 
in cans from 12 to 20 inches deep 
and 8 inches in diameter. These are 
put in a refrigerator box, with a 
shelf in the top, upon which ice is 
placed, and the temperature is re- 
duced below 50**. The milk is 
skimmed after thirty-six hours. The 
cream is churned at 58** in warm, 
and at 63° in cold weather. The 
butter is said to be of superior 
flavour and aroma, uniform in quality, 
and to keep well ; and a greater 
weight is obtained from a given 
quantity of milk with less labour 
and less cost than by other methods. 

Yery like *• Native'^ Oys- 
tera! — Some revelations, which are 
calculated to surprise the oyster- 
eating community, were made in a 



case which came before Mr. Ee- 
corder West at the Manchester 
Quarter Sessions, involving a charge 
of theft against one Charles Smith. 
The prisoner was employed as oyster- 
man at "The Manchester (Limited)," 
a restaurant below the Royal Ex- 
change. On the I8th of January he 
got 41. from the cashier to buy 
oysters, but absconded with the 
money. On his apprehension a 
month later at Harrogate, he denied 
the theft, and said he had left the 

Elace because he was disgusted at 
aving to supply Dutch oysters as 
n ati ves. The cadhier and th e manager 
of the restaurant admitted, under 
cfoss-examination by the prisoner's 
counsel, Mr. Cottingham, that it was 
the practice to put Butch oysters 
into native shells, and sell them 
under the pretence that they were 
native oysters. The profit on Dutch 
oysters was laree, while that on 
natives was small, and oysters of the 
former class, placed on native shells, 
in the lower part of the premises, 
made the customers think they were 
getting large natives. This trick, 
the manager stated, was not known 
to the directors. He was the re- 
sponsible person, and *'keptitqtuet." 
It was done at the suggestion of the 
prisoner. The prisoner was found 
Guilty ^ and was sent to gaol for six 
months. In passing sentence, the 
Recorder expressed a hope that sach 
discreditable tricks as the one t^ldch 
had been revealed were not tini- 
versal, and said that a tradesman 
had no more right to pass off Dotch 
oysters as natives than to sell any 
other inferior article as superior. 

Cooking by Cold.— It is a curious 
fact, not generally kaown, that the 
action of intense cold on organic sub- 
stances is similar to that of a high 
degree of heat, and that, when sub- 
jected to a very low temperatur^, 
meat can be brought to a condition 
similar to its state when cooked hy 
actual ^atro^Ja.. Q^aifee recently a 
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zewsky, who, it appears, has in- 
vestigated all the yarions ways sug- 
gested for preserviDff meat (by 
chemicals, cooking by heat and her- 
metically sealing, &c. ), and has found 
points oi objection to all, has at- 
tempted the preparation of the 
material by subjecting it in a per- 
fectly fresh state to a temperatnre 
of 33"* below zero, Fahr., and sealing 
it afterwards in tins. The results 
obtained have been highly satis- 
factory ; the meat on being removed 
from the cans appears, in point of 
smell and coloar, as fresh as if just 
taken from the butcher's stall. Al- 
though partially cooked, and thus 
requiring less fuel to complete 'its 
preparation for the table, it is en- 
tirely without the taste of meat 
which has been partially subjected 
to any heating process, and may be 
roasted, boiled, or otherwise treated, 
the same as if it were fresh. A 
commission appointed by the German 
governments has lately conducted a 
series of careful and successful ex- 
periments upon the process ; and as 
a final test two corvettes of the 
German navy, being about to cir- 
cumnavigate the globe, have been 
supplied with a large stock. An 
extensive factory is being erected in 
Hungary for its manufacture. 

Butter Oloboles in Milk. — 
It is probable that many amateur 
microBcopists are not aware that 
butter globules can be seen in mUk 
immediate^ on its leaving the cow. 
A drop of milk examined with a 
pretty high power shows many thou- 
sands of the ^obnles floating about 
in the fluid. These are rather lighter 
than the fluid itself, and they gra- 
daally rise to the top, forming 
cream. After being dashed against 
each other for a time (or churned, as 
the term is), they adhere together, 
and we have butter. 

Sham Goifetf. — We learm from a 
statement in the Journal of the Che 
meal Society that sbam coffee is 
mMnaiaotared from tough dough 
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squeezed into little moulds, and 
baked until the colour becomes dark 
enough to deceive the eye. Real 
cofifee-berries, when small and worth- 
less, are improved in colour by rolling 
them about with leaden bullets in a 
cask. The green berries, too, are 
treated by a colouring matter. In 
coffee sold ready ground the difficulty 
of detecting adulteratioDS is greatly 
increased ; beans, beet- root, carrots, 
and carrot-like roots are roasted and 
mixed in large quantities with the 

fen nine article. In the South of 
lurope, especially in the provinces 
of Austria, figs are roasted in enor- 
mous quantities and sold as coffee. 

For Water-drinkers. — It has 
been determined that the addition 
of from 0006 to 0001 part of sali- 
cylic acid to cistern -water clarities 
the same in a remarkable manner, 
and th-at which ordinarily, in the 
space of a month, would become foul 
and unfit to drink remains perfectly 
pure and limpid. This property of 
the acid wiU doubtless be found of 
great value on board vessels making 
long voyages, as it has been deter- 
mined that scurfy is often produced 
by the deterioration of water through 
too long sojourn in casks and tanks. 
The combination of salicylic acid 
with calcareous salts has also been 
noted by M. Berger to be so intimate 
that water thus charged and treated 
may be evaporated even to dryness 
without any lime deposit being 
formed. The acid is therefore one 
of the best preventives of steairi- 
boiler scale and incrustation. — Scieii' 
tific American. 

Cheap Butter. — The Medical 
Examiner has it on competent autho- 
rity that if the Adulteration Act were 
3arried out in its integrity, and none 
i)ut genuine butter came into the mar- 
ket, it would disappear from the table 
)f the middle classes, its price, quite 
5s. a pound, pTecVudvTi^SXa w^^"^^ ^J^ 
cjxcept t>ie ticYi. ^xvgV \i^\tt« "Cw^ 
jase, the suptA^ iaWm^ ^ot\» <A ^^ 
Jomaud, bow » t\ivft Taa\.\>^ ^^^ ^^^" 
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ducer ? By adulterating all butter ! 
Fortunately none of the substances 
used for adulteration are in any way 
injurious. Those chiefly employed 
are water, salt, starch, flour, drip- 

Eing, lard, marrow-fat, beef -fat, and 
orse-fat. The great art in the manu- 
facture of cheap butter is to get it to 
hold in suspension the largest possible 
q^uantity of water. A certain quan- 
tity of water is always present and 
improves the butter ; the same may 
be said of salt, both for flavouring 
and preserving it. But the manu- 
facturer uses both in excess ; both 
are cheap diluents, and the latter 
enables the butter to hold a much 
larger quantity of the former than it 
would otherwise. A sreat deal, how- 
ever, can be done in the manufacture 
to make the texture of the butter 
such that it binds the water, and 
this process has to be varied accord- 
ing to the season and temperature. 

A New Adulteration of Port 
"Wine. — This new adulterant, un- 
like many others, is easily detected 
by non-chemists, and is in some 
cases dangerous, especially when 
partaken of by the feeble, delicate, 
and convalescent. It is an artificial 
colouring, which, Shuttleworth says, 
consists of a mixture of azalin and 
magenta red. The analiue colours, 
objectionable in themselves, are the 
more dangerous because they not 
unfrequently contain arsenic. The 
adulteration is detected by shaking 
the suspected wine (and all cheap 
wines are to be suspected) with an 
equal volume of amylic alcohol 
(fusil oil). If the wine is genuine 
port, the amylic alcohol remains 
colourless ; but if adulterated, it 
dissolves out the colouring matter, 
and itself appears of a purple red 
colour. 

Colouring Matter for Food 

and Drink. — For colouring articles 

of food and confectionary, the Pa- 

n'sjan police authorities have recently 

prescribed the exclusive use oi the 

following :^ Blue, indigo and its de- 



rivative, Prussian blue; red, cochi- 
neal, carmine lake, Bra^ wood lake, 
archil; yellow, saffron, berries of 
Avignon, Persian yellow berries, 
yisUow wood, quercitron, turmeric ; 
green, mixture of logwood and 
Prussian blae; violet, mixture of 
Prussian blue and carmine. For- 
bidden are cupric oxide, blue car- 
bonate of copper, oxide of lead, 
cinnabar, chrome yellow, gamboge, 
Scheele and Schweinfurt green, and 
white lead. For colouring of drinks 
are recommended — for Cura9oa, log- 
wood ; for absinthe, soluble indigo 
blue >^dth saffron ; for blue liquids, 
soluble indigo blue, Prussian olue, 
and ultramarine. 

Milk and Tainted Meat. — 
Attention was drawn during the 
summer to a practice prevalent in 
some parts of the country, which 
appears to illustrate the power pos- 
sessed by milk of absorbing atmos- 
pheric impurities. It is that of 
placing a saucer of new milk in a 
larder, to preserve meat or game 
from taint. It is said that not only 
does it answer that purpose, but 
that the milk after a few hours 
becomes so bad that no animal will 
touch it. 

Spirits from Bussia. — A no- 
ticeable feature in the spirit-market 
just now is the introduction of a 
neutral spirit from Russia, which we 
learn is being sold extensively at 
\8. \d, per gallon — about 1«. per 
gallon less than British grain spirit, 
and cheaper even than the German 
spirit distilled from potatoes, which 
has hitherto been so largely sold. 
This new spirit, when flavoured and 
sweetened, will doubtless enter into 
consumption through the public- 
houses, under the name either of 
gin, rum, whiskey, or brandy.— 
Wiiie Trade Review. 

Hampers of Game. — << Sports- 
men," says Mr. D. Gr. F. Macdonald, 
writing to the Times in the autumn, 
** wVm aoo^\i^ «.^x^6i\^% ^ame>to their 
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temptation to railway and other em- 
ploySSi I would suggest that they 
he forwarded in hampers, the lid 
stitched round with good strone 
twine, and the two ends knotted 
and sealed. I never had a hamper 
robbed that was treated in this 
way. Game has been constantly 
stolen from deal boxes, which are 
easily wrenched open and reclosed 
without showing any sign of having 
been tampered with. 

** Moreover, game keeps better in 
baskets, as the air passes freely 
through wicker-work. I have f ou nd, 
too, when birds are hard shot that 
sprinkling pepper and salt under 
their wings and packing in heather 
and wild myrtle keeps them sweeter 
than anything else." 

The Art of Plastering^ Wine. 
— The plastering of wine consists of 
treading in with the grapes a kind 
of plaster known in Spain as *' yeso," 
about 101b. being added to the 
quantity of grapes required to make 
a butt of wine (108 gallons). The 
**yeso" reduces the acidity, and 
** is used equally for red and white 
wines, but is not employed in the 
preparation of the sweet wine, ' vino 
aulce,' made from over-ripe grapes 
for the purpose of tempering sherry. " 
Besides plaster, other substances are 
added to wine, and affect the com- 
position of the lees. A substance 
Known as Spanish earth is commonly 
employed m Spain for fining the 
wines. This earth is ako occasion- 
ally used by English wine merchants 
for a similar purpose. This so- 
cked Spanish earth has a some- 
what soapy feel, easily impressed by 
the finger-nail, but containing some- 
times fragments of slates. *' When 
rubbed in the hands under water 
the earth is resolved into an unctuous 
paste, and it is in this condition ap- 
plied to the wine which it is destined 
to clarify. "—/oMr/ia^ of the Chemical 
Society, 

Fresh Meat from. America,, — 
Tbe new meihod of imporUng fresh- 



killed meat from America appears to 
be fairly successful It is known as 
the cold dry-air process, and the 
weight of meat thus sent in six 
weeks in the beginning of the year 
amounted to abKDut 300 tons. The 
cattle intended for shipment by this 
method are killed a day or two before 
the vessel starts, great care being 
taken to extract all the blood. The 
quarters are then sewn in canvas, 
and swung in a compartment of the 
hold, in which tbe temperature is 
kept down to 37 deg. by means of 
tanks of ice, a constant motion and 
circulation of the air being main- 
tained by means of a large fan 
worked by steam. Meat thus kept 
in a dry, cool atmosphere for ten or 
twelve days, has a more marketable 
appearance at the end of that time 
than it had when killed ; and, as a 
matter of fact, the consignments 
reached the market in splendid con- 
dition—cool, dry, firm, and free 
from the slightest taint. 

Preparations are said to be making 
to send larger and more frequent 
lots. The preserved meats, owing 
to the necessity for over-cooking 
them, and on other accounts, have 
never become really popular with 
the masses ; and the introduction 
from abroad of dead meat in good 
condition, will influence the market 
favourably for consumers. The pro- 
cess ought also to enable meat for 
the metropolis to be killed at the 
place where it is reai'ed, and brought 
up by rail which will also tend to 
cheapness. — Iron. 

Condensed Beer. — A patent for 
condensed beer has been taken out 
by Mr. Lockwood. The liquid may 
be taken at any stage of fermenta- 
tion, although it is thought best to 
treat it when fit for drinking. It is 
evaporated in a vacuum, until a 
large part of the water and alcohol 
is mstilled away, and the beer is re- 
duced to a t\i\Ci\w, Vy&cA ^\3a.\ <2^. 
about the conBiia^ieiic^ ^"^ \£i$X«a»R». 
The alcohol wi^ ^«X.«t ^^^ ^'S. \si. 
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vapour, wbich is condaoted, and the 
alcohol subsequently obtaiued by re- 
distillation is mixed with the con- 
densed beer, either before bottling 
or at any time afterwards. In this 
way beer may be reduced to one- 
eighth or one-twelfth its original 
bulk, and it is said to keep for any 
length of time. To restore the beer 
to its first consistency, it is only ne- 
cessary to add the bulk of water dis- 
tilled off, with a small quantity of 
yeast or other ferment, and in forty- 
eigbt hours the beer will be ready 
for bottling. If charged with car- 
bonic acid in a siphon bottle or 
receiver, the necessity of renewing 
the fermentation is obviated. 

Beans, Wheat, and Bice. — 
Dr. Bellows says that one pound of 
beans will support life in action as 
long as four pounds of rice. Two 
pounds of beans will help to do more 
muscular work than three pounds of 
wheat, and more brain-work than 
three and a half pounds. The rea- 
son why beans require stronger 
powers of digestion than wheat is 
that they contain caseine instead of 
gluten. 

American Water Tipplers. — 
Strango as it might seem to the con- 
scientious man who comprehends the 
deleterious effects of cold drinks, 
there are thousands of our best and 
noblest citizens who are victims to 
the cold water habit. They begin 
the day with one or more glasses of 
i^e-water before breakfast. JJuring 
that meal they frequently turn from 
the coffee which cheers but does not 
inebriate— in case it is sufficiently 
adulterated with the simple and 
healthful bean— and satisfy their de- 
praved thirst for water. On their 
way to their busiDess they stop at 
the numerous drug stores which 
shamelessly flaunt their soda-water 
fountains in the face of the public, 
and hastily pour down the deadly 
ice-water which perverted ingenuity 
m^k£a palatable with cream and 
syrups. In the office or the store, 



the water-cooler, filled with the 
fitomach and tooth-destroying be- 
verage, is always at hand, and when 
the water-drinkers returii home a^ter 
a day of constant drinking, they too 
often spend the greater part of the 
night in solitary aud aquarial de- 
bauchery. 

The result of this pernicious prac- 
tice has been to fill the country with 
a class of stomachs that are inca- 
pable of any earnest digestive efforts, 
and to crowd the chairs of busy 
dentists. American stomachs and 
Ameiicau teeth are daily growing 
feebler, and the time is apparently 
at hand when a set of false teeth 
will be presented to every new-born 
infant at the same time that he 
receives his first indiarubber ring, 
and when all sorts of stomach bitters 
and digestive pills will invariably 
supplement his daily meals. For 
this state of things, ice-water, either 
in its undisguised form or in the 
shape of soda-water, is responsible. 
Ana the worst of it is that the 
victims of the water-habit are the 
veiy men who form our temperance 
societies, and who fancy themselves 
temperate because they never drink 
anything but water. — New York 
Times. 

Our Oyster SuppUes.— During 
these last four or five years, the 
public have experienced what may 
be termed an oyster famine. Oysters 
of all descriptions have been srada- 
ally growing in price, till, despite the 
quantities brought from foreign 
countries, they have become a luxury 
which only wealthy people can 
afford. A dressed codiish, with 
oyster sauce, now proves too costly 
for persons of moderate income. A 
guinea for the fish, and half as much 
for oysters, compels the frugal house- 
wife of the period to pause before she 
enters such an item on her bill of 
fare. The cost of ** natives " has 
been lately 14/. per bushel, which 
\a \i\id^ovi\i\.^\^ «i ^^*sc,h figure for an 
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sold in many places at almost a 
nominal price, or for the sake of in- 
ducing the purchase of liquor was 
given away to all and sundry ! As 
a bushel of oysters contains about 
1600 individual molluscs, the cost 
of each, when purchased at whole- 
sale rate, is a little over 2d. ; but 
after the dealers have taken their 
profit, the public will require to pay 
at least Sd, for each native. The 
Oyster Corporation of Whitstable, 
strange to say, is not waxing wealthy 
over the price just quoted : indeed, 
the high cost of the article has 
brought business almost to a stand, 
and the Whitstable men now deal 
in the commoner kinds of oysters in 
order to obtain a profitable trade. 
The "reason for the scarcity, how- 
ever, and the consequent high price 
of oysters, is not far to seek. It 
may be illustrated by the old saying 
that *' we cannot both eat our cake 
and have our cake." We have so 
overeaten our oysters, have so broken 
in upon the capital, that the supply 
has decreased, chiefly from the lack 
of breeding stock. 

So much has been written of late 
about the oyster, and so many 
theories have been recently pro- 
pounded for making it again plen- 
tiful, that the public had begun to 
hope for the return of old times, 
and once more expected their fa- 
vourite repast at the former price of 
Is. per dozen ! Oyster culture d la 
Frangaia was the medium which 
was to enrich our oyster beds. The 
French, we were told, had dis- 
covered a method of indefinitely in- 
creasing their oyster supplies. * ' We 
have only to do as the French do, 
and we may at one fell swoop 
double or treble our produce." Such, 
thi'ee or four years ago, was the 
mot d*ordre. For a time this kind 
of pisciculture became the rage, and 
we were told that, if we only waited 
a little longer, the English coasts 
would becozzz^ as rich in oyatera as 
iibfi 0(m$tg (^Jja Belle France, Well, 



we have waited, and what is the 
result? This, namely, that we are 
now -psLying a higher price for our 
natives than be^re the rage for 
oyster-culture came upon us. It 
seems to have been forgotten that 
we already cultivated our o^'sters in 
England. The Bay of Whitstable 
has long been given up to oyster 
cultivation. There we find one of 
the most prominent orgauizations 
for the supply of oysters that there 
is in England. It has existed for a 
long period, and has been through- 
out signally prosperous. It is not 
at all difficult to describe what is 
done at Whitstable. They do not 
at that place breed the natives in 
which they deal ; they receive the 
oyster brood of other places, and 
grow it on their rich feeding grounds 
till it is ready for market. On the 
opposite shore of Essex "they can 
grow oysters, but they cannot feed 
them." At Whitstable, as we were 
recently informed by one of the free- 
men of the company, they can ** feed 
them, but cannot breed them." The 
work, tlierefore, which is carried on 
at Whitstable is the feeding of 
oysters for the London and other 
markets. The Corporation of Whit- 
stable will buy any quantity of 
brood from anybody who has it for 
sale. "Brood," or "ware," it may 
be stated, is represented by oys- 
terlings of about the size of a three- 
penny piece. The authorities at 
Whitstable will give a fair price for 
ware, and when they get it they 
will lay it down on tlieir feeding 
grounds, " they will nourish it and 
cherish it," for four years, and then, 
as the old song says, they will send 
to market * ' the finest native oysters 
that ever you did buy ? " 

It may interest the general public 
to know the changes undergone by 
spat before it is brought to market 
in the shape ot we;\i-^a.Navsc«^<^ \v^- 
tivea. Our readeca xaa.^ \ia.Nft\>fe«^ 
informed tliat t\\e o'^Wcct Y^^^^ ^"^^ 
young in literal Tm\\io^^. TVe^^aaa 
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not believe that ; but that the ' could hit with similar precision on a 
animal is a prolific one as regards dose time for our sea fish, the sup- 
production we think is certain. We ! plies might, in time, be consider- 
shall not at present pause to inquire | ably augmented ; but it is remark- 
whether or not each pair of snells , able that it is only when some kinds 
encloses a nude and female. Some I of fish are about to spawn that we 
naturalists say that it is so ; but the : can obtain them. The herring may 
first great fact that comes home to be instanced as one of the fishes 
us is that the infantile mollusc re- i that we only procure when it is least 
qiiires a holding-on place. If the ' fitted for the food of mankind, 
tiny creature cannot anchor itself to ' (Jnfortunately, the close time for 
some coign of vantage, it is lost for | oysters is not so well observed as it 
ever— swept away by the ravening | ought to be, seeing that we can ob- 
waves of the sea. It has been cal- | tain them all the year round in 
culated, with probably some exacti- ! London and other populous cities, 
tude, that the oyster grows as fol- : It is that fact which helps to de- 
lows, and it is on this basis that the ' crease the supplies, and were it not 
'Whitstable Company exists and i that there is a large number of pro- 
flourishes : — At the first blush of | prietary beds held by companies 
life it requires 25,000 oysters to fill | and individuals, the animal would 
a bushel measure. In the second , probably before this have become 
year, however, the animal has so : extinct. There is still a wonder- 
grown that G400 individuals will ! fully large amount of commerce in 
occupy a similar space. In the third i ousters, and if we were to be spe- 
year the molluscs have still further ' cially favoured with a prolific spawn- 
increased in bulk, and only 2400 are I ing season, the future supply would 
then required to fill each bushel ; i become more assured than it is at 
and in the fourth year, when the I present. It must not, however, be 
oyster may be held to have thor- 1 forgotten that an oyster requires a 
oughly ripeued and to be ready for period of four years to arrive at ma- 
market, tliQ measure in question turity, and that, if a fall of spat 
will only hold 1600 oysters. Sup- occurred next summer, the oysters 
posing, then, that the Whitstable < derivable from such fall would not 
Oompanv purchase a bushel of oys- be marketable till the year 1880. 



ters m the first year of their growth 
at about 14/., what will be the 
amount of profit the Corporation 
will derive from the venture four 
years afterwards ? It must, we 
think, prove rather considerable. 
The reader can take the 1600's in 



That even the most populous natural 
oyster scalps are vulnerable and 
easily affected is well known to ex- 
perts. The Edinburgh beds at New- 
haven, which are of great extent, 
were some years ago so despoiled 
as to be in danger of rapidly be- 



25,000 and calculate the result, i coming barren. The beds in question 
There occurs, of course, considerable | belonged to the Corporation, but 
mortality, but it will not be more in { were worked for the benefit of the 



a careful nursery than a twentieth 
part of the whole. 

It has been wisely decreed that 
there must be a close time for oys- 
ters, and the habits of the animal 



fishermen of Newhaven, who paid a 
nominal rent for the privilege. The 
Newhaven men were also lessees, at 
a trifling annual sura, of the oyster 
beds belonging to the Duke of Buc- 



beiug pretty well known to natural- | cleuch ; but his Grace, on being in- 

18^, it was not difficult to hit upon ; formed that the men were spoliating 

tJie months during which the scalps tVve acaV^a, ox, m otV\er words, were 

should be allowed to rest. If we , selling euoTmou^cvvv.wi\:\\:\^^l^s^^ 
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oysters that had never had an 
opportunity of spawning, to English 
and foreign oyster fatteners, re-let 
the beds to a more cautious tenant, 
who is working them in a different 
fashion from the Newhaven fisher- 
men. The scalps belonging to the 
City of Edinburgh could not very 
well be taken from the Newhaven 
men, but on a new lease being 
granted, they were bound not to seU 
the small oysters ; and now, we be- 
Ueve, there is a chance, although 
oysters are still very scarce at Edin- 
burgh, that the beds will ultimately 
recover their former prosperity. 
The Firth of Forth is, in a sense, 
one vast oyster-bed, the scalps, 
more or less thickly populated, ex- 
tending from Queensferry to Pres- 
tonpans, the home of "the whiskered 
pandour, " a distance of about twenty 
miles. It was calculated a few years 
ago that the scalps which the New- 
haven men had the right of dredging 
yielded about 10,000^. per annum. 
But that fine revenue soon dwindled 
away when the men began to send 
the seed oysters in hogsheads, day 
after day, to Hamburg, Ostend, and 
Whitstable. Thirty years ago, 100 
of the fine Firth of Forth oysters 
could be bought in the Edinburgh 
market for less than Is. It is for- 
tunate that the system of private 
layings has considerably extended, 
although we believe the right of 
laying down oyster beds is not so 
largely taken advantage of as it might 
be. Recent legislation has also aided 
in the preservation of our oyster 
fisheries, but there is still a great 
deal to be done in the way of ex- 
tending the supplies and of working 
and cleaning the beds, so as to 
destroy as many of the numerous 
enemies which prey on the oyster as 
possible. As showing the magni- 
tude of the demand for oysters, it 
may be mentioned that from the 
natural beds of the Wash as many 
as ^ 00, 000 sizeable oysters have been 
H/i^ in three months. 



Many of the French natural oyster 
scalps which are now almost, if not 
quite barren, were at one time ex- 
ceedingly productive ; but in time, 
as opportunities of quick transport 
extended, they also were over- 
dredged, till in some cases an insuf- 
ficient breeding stock was left, 
which, coupled with an occasional 
intermission in the fall of spat, 
speedily rendered the oyster a scarce 
commodity in France. Artificial 
breeding has in some degree re- 
stored the oyster to the French, but 
it is questionable if the mollusc is 
produced in such large numbers as 
is represented, A portion of the 
English oyster supply is now, how- 
ever, derived from France, and the 
import from America is increasing, 
large quantities being received every 
week in Liverpool, Glasgow, and 
elsewhere. We need them all. 

Other kinds of shell-fish are be- 
coming as scarce as the oyster. 
Shrimps and prawns, notwithstand- 
ing the ceaseless industry which 
purveys them for the markets of 
our great cities, are becoming less 
plentiful year by year. As for our 
mussel supply, it is likely to cease 
altogether in a few years for want 
of spat to populate the scalps. The 
unceasing demand on our mussel 
beds for bait is sure in time to affect 
the supplies. As many as 4452 tons 
of mussels have been obtained this 
season from the fisheries at Lynn. 
Each ton of mussels, it may be 
noted, is of the value of about 1/. 
sterling at first cost. This shell- 
fish, as well as being used for bait 
in the hand-line cod and haddock 
fishery, is extensively made use of 
instead of oysters for sauce, for 
which purpose it is excellent, when 
in proper season. With regard to 
the whelk fishery, it would be well 
if it were couducted with greater 
care. The men will fi\id qi>\\» ^o^ - 
day the trutYi oi \i\vft c?^^ 
about wiliul-wa&te \ii\xi^xij 
want. Tlie greed, ol oxx-s ^ 
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i« at present so great that they seize 
upon all the sea produce they can 
obtain, no matter whether it be 
ripe for food or not. It is a mis- 
fortune of the whelk fishery that 
the small ones are captured aa well 
as the larger ones, and ruthlessly 
sent to market. They might as easily 
be restored to the wateis and 
allowed to grow for a few months 
longer — above all, be permitted, at 
least once, to reproduce their kind. 
^What is done in the shrimp fishery 
at some places might be done with 
the whelks — they could be passed 
through a sieve, and only those of 
a certain size be selected for use. 
From some inquiries made by one of 
Iler Majesty's Inspectors of Fish- 
eries (Mr. Buckland), we find that 
the yearly value of the whelk fish- 
eries must be very considerable, 
those of Lynn and its neighbour- 
hood being set down as being worth 
6000/. per annum. It would not 
1)0 too large a sum if we were to set 
down 250,000/. as the produce of 
what may be called our minor shell- 
fish fisheries. As to lobsters, it 
may be stated, without fear of con- 
tradiction, that they have become 
of late more and more difficult to 
obtain ; and, as the public may now 
judge for themselves, those now 
brought to market are several sizes 
smaller than the lobsters of ten or 
twelve years ago. Why so ? will be 
asked. The answer is simple. All 
the tine old lobsters have long since 
been devoured ; we have eaten 
them down to the present size, and 
in all probability we shall stop 
eating them down only when they 
come to the vanishing point. At 
one period, say twelve years ago, 
the more Northern Scottish seas 



abounded with gigantic specimens 
of these favourite crustaceans, and 
vast numbers of them were an- 
nually sent to Southern markets in 
perforated boxes, or packed in sea- 
weed. Now, as we were recently 
informed, on the west coast of Scot- 
land these giants of their race have 
been exterminated, and recourse is 
being had to such as can be cap- 
tured, no matter what may be their 
size. 

In conclusion, whatever opinions 
may be held as to whether our sup- 
plies of round and flat fish are in- 
creasing, remaining stationary, or 
diminishing, it is certain as regards 
lobsters and other shell fish that the 
supplies are falling off, and that the 
size of many of them is in process 
of annual diminution. An intelli- 
gent Eklinbur^h fish merchant is of 
opinion that, if some remedy is not 
speedily provided, there will not, at 
the expiration of another five years, 
be any lobsters worth bringing to 
market. These animals, being 
caught in cages or pots, cau be 
handled with facility, so that those 
of improper size might easily be re- 
jected, as also those in berry. At 
that time they ought not to be cap- 
tured. It is the misfortune of sea 
fisheries of every kind that they are 
free to all. Each man who fits out 
a vessel fights for his own hand, 
feeling that if he were to reject a 
fish from its being undersized, or in 
an unfit state for table purposes, his 
neighbour would at once capture it. 
Whatever its condition, it will 
realise a price of some kind — it will 
fetch money in the market-place — 
and that js the philosophy which at 
present governs our fisheries. — 
Times, 
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XV.— MEDICAL. 



A Fleavant Way of Tal^ng 
Castor Oil. — Mix ten grains of 
powdered tragacantli with two 
drachms and a half of water ; upon 
this pour very slowly, drop by drop, 
half an ounce of castor oU, stirring 
constantly with the pestle. When 
the mixture is complete, add about 
three ounces of water, an ounce of 
syrup, and a few drops of laurel- 
water. In this manner a white 
emulsion is obtained, in which the 
taste of the castor oil is (according 
to the Paris Midicale) quite masked, 
and replaced by the perfume of the 
laurel- water. — Lancet, 

Poisoned Sleep. — Sleep is a 
boon commonly regarded as price- 
less, but it may be purchased too 
dearly. Macbeth murdered sleep ; 
a very large and, unhappily, in- 
creasing number of weU-meaning 
but misffuided persons poison it. 
The medical profession has a keen 
interest iu the growing practice of 
habitual recourse to sleep-potions, 
because it is with the connivance of 
the profession, if not under its spe- 
cific advice, that these soporific 
poisons are employed. We think 
the time has come when some strong 
means should be taken to clear 
medicine from the reproach of coun- 
tenancing the lay use of opium, 
chloroform, chlorai, chlorodyne, and 
the rest of the sleep producers. 
The public should be told that they 
are playing with poisons. If they 
escape a so-called '' accident " which 
ends in sudden death, they are 
scarcely to be congratulated, since 
if the body does not die, the brain 
is disordered or disorganised, the 
mind enfeebled, the moral character 
depraved, or evUs hardly leea de- 
plorabJe than death are entailed. 



; The consideration may be agonising, 
but it ia urgent. The sleep pro- 
duced by these narcotics or so-called 
sedatives—let them act as they may 
'*onthe nervous system directly," 
or ''through the blood," is poi- 
soned. — Lancet, 

Water and Health. — Mr. 
Baldwin Latham read a paper before 
the British Association on the im- 
portance of Hydro-geological Sur- 
veys from a sanitary point of view. 
The author point^ out that all 
subterranean stores of water are due 
to rainfall, and that the water held 
in store in the earth does not, as a 
rule, maintain a horizontal level, 
but the surface possesses a consider- 
able fall in directions corresponding 
to the points of the discharge of the 
springs. The inclined surface of the 
water pointed to its movement in 
the direction of its outfall or natural 
vent. The inclined surface was the 
measure of friction and molecular 
attraction. Subterranean currents 
obey the same laws, with reference 
to their flow, as streams that move 
on the surface of the earth. A 
number of examples were given, 
which showed that falls varied from 
ei^ht feet to ninety-four feet per 
mile in the chalk south of Croydon, 
three feet to 100 feet per mile in the 
boulder strata of Norfolk, and five 
feet per mile in the tertiary beds at 
Garrett. 

The importance of pure water 
was pointed out by the author, who 
gave several examples which showed 
the deleterious effects of the drain- 
age from cesspools, sewers, and 
cemeteries upon water-supply de- 
rived from ^eVia, QiXLdL>;\v& ^^«it\. xsl^csv*. 
the health oi the i^T«i\i^ uwcv^^xslsS^cl 
water. By mftasia ol V^^o-^^isiva- 
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gical sarveys the direction and fall 
of the subterranean current may be 
ascertained, and cesspools in country 
houses so located as to make all the 
difference between a healthy and an 
unhealthy home. 

In towns there are so many 
sources of pollution that supplies of 
water taken from surface wells 
ought to be entirely forbidden. The 
condition of health with regard to 
certain Hpecific diseases in towns 
like Glasgow, which is supposed to 
have ODC of the purest water sup- 
plies in the world, may be measured 
Dy the amount of well water con- 
sumed. Underground currents of 
water often carry polluted matter 
under our houses, and we are thus 
supplied with air from an impure 
underground atmosphere. The pre- 
sence of leaky sewers has often led 
to the introduction of enteric fever 
by the fouling of the underground 
water in districts previously exempt 
from it. In conclusion, the author 
pointed out that while so much at- 
tention was given to the pollution 
of surface streams, the use of water 
from which had never been clearly 
traced as the cause of disease, the 
pollution of underground sources of 
water, which had over and over 
again been shown to be the cause of 
disease, had almost entirely escaped 
attention. 

The Effect of the Stixi on 
Lunatics. — The Gazette dea H6pi- 
tanx contains a curious article on 
this subject. Dr. Ponza, director 
of the lunatic asylum at Alessan- 
dria, Piedmont, having conceived 
the idea that the solar rays might 
have some curative power in dis- 
eases of the brain, communicated 
his views to Father Seech i, of Rome, 
who replied in the following terms : 
— "The idea of studying the dis- 
turbed state of lunatics in connec- 
tion with magnetic perturbations, 
and with the coloured, especially 
violet, light of the sun, is ot re- 
markable imporUmce, and I con 



aider it well worth being culti- 
vated. " Such light is easily 
obtained by filtering the solar rays 
through a class of that colour. 
*• Violet," acBs Father Secchi, " has 
something melancholy and depres- 
sive about it, which, physiologi- 
cally, causes low spirits ; hence, no 
doubt, poets have draped melan- 
choly in violet garments. Perhaps 
violet light may calm the nervous 
excitement of unfortunate maniacs. " 
He then, in his letter, advises Dr. 
Ponza to perform his experiments in- 
rooms the walls of which are painted 
of the same colour as the glass panes 
of the windows, which should be as 
numerous as possible, in order to 
favour the action of solar light, so 
that it may be admissible at any 
hour of the day. The patients 
should pass the night in rooms 
oriented to the east and south, and 
painted and glazed as above. 

Dr. Ponza, following the instruc- 
tions of the learned Jesuit, prepared 
several rooms in the manner de- 
scribed, and kept several patients 
there under observation. One of 
them, affected with morbid tacitur- 
nity, became gay and affable after 
three hours' stay in a red chamber ; 
another, a maniac who refused all 
food, asked for some breakfast after 
having stayed twenty -four hours in 
the same red chamber. In a blue 
one, a highly excited madman with 
a strait-waistcoat on was kept all 
day ; an hour after he appeared 
much calmer. The action of blue 
light is very intense on the optic 
nerve, and seems to cause a sort of 
oppression. A patient was made 
to pass the night in a violet cham- 
ber ; on the following day he 
begged Dr. Ponza to send him 
home, because he felt himself cured. 
He has been well ever since. 

Dr. Ponza's conclusions from his 
experiments are these: — "The 
violet rays are, of all others, those 
tVat po«^eaa the most intense elec- 
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is also very rich in calorific rays ; 
blue light, on the contrary, is quite 
devoid of them, as well as of chemi- 
cal and electric ones. Its beneficent 
inHuence is hard to explain ; as it 
is the absolute negation of all ex- 
citement, it succeeds admirably in 
calming the furious excitement of 
maniacs. " — World of Science, 

Artificial Breath..— At a recent 
meeting of the Paris Academy, 
M. Woillez described an apparatus 
which he caUs a spirophore. It is 
for the resuscitation of asphyxiated 
persons, especially those who have 
been in danger of drowning, and 
newly-born infants. It consists of 
a sheet-iron cylinder, closed at one 
end. The body of the individual is 
introduced up to the neck, the aper- 
ture round which is then closed by a 
diaphragm. A strong bellows, con- 
taining more than twenty litres of 
air, situated without the case, com- 
municates with this by a wide tube, 
and is worked by a lever, the de- 
scent of which causes the air to be 
drawn off from the case, while the 
return motion restores the air. 
Through a piece of glass in the 
cylinder, the chest and abdomen of 
the patient can be seen, and a 
rod, moving in a vertical tube, 
rests on the sternum. When a 
vacuum is made about the body by 
depressing the lever, the external 
air penetrates into the chest, the 
walls of which rise as in life. They 
return to their former position 
when the lever is raised, and these 
respiratory movements may be re- 
peated fifteen to eighteen times a 
minute, as in a livmg man. By 
means of a tube communicating 
with a reservoir, and inserted in the 
windpipe, M. Woillez found that a 
Utre of air, on an average, entered 
the air passages at each artificial 
inspiration, whereas the physio- 
logical average is only a demi-litre. 
Thus, more than a hundred litres 
of air can he passed through, the 
longs of an asphyxiated person in 



ten minutes. There is no danger 
of rupturing the lungs, however 
strongly the lever be wrought, for 
the force of penetration of the air is 
never superior to the weight of the 
atmosphere. — Nature. 

Impure Ice. — ^While much Js 
being done to secure the purity of 
our food and drink, there is little 
doubt that many possible sources of 
danger yet remain unsuspected. We 
do not think many people pay suf- 
ficient attention to the quality of the 
ice they consume in summer. An 
instructive lesson comes to us from 
the other side of the Atlantic, in 
the shape of a report detailing a 
serious outbreak of an intestinal dis- 
order, caused by the contamination 
of drinking-water by means of im- 
pure ice. The disease occurred among 
the frequenters of one of the large 
hotels which are so plentiful in the 
States, and was characterised by 
giddiness, nausea, vomiting, diar- 
rhoea, and severe abdominal pain, 
accompanied by fever, loss of appe- 
tite, continued indigestion, and 
mental depression. An analysis of 
the water derived from the ice in 
use was made, and it was foimd to 
be horribly foul ; while an examina- 
tion of the pond from which it had 
been gathered showed it to be chiefly 
** a homogeneous mass of marsh mud 
and decomposing sawdust." With 
the discontinuance of this particular 
ice the epidemic ceased. Tne follow- 
ing warning is conveyed at the end 
of the report: — "The notion that 
ice purifies itself by the process of 
freezing is not based upon trust- 
worthy observation. On the con- 
trary, it is utterly wrong in prin- 
ciple to take ice for consumption 
from any pond the water of which 
is so fouled as to be unfit for drink- 
ing purposes." We have no hesita- 
tion, however, in saying that tons of 
ice are consumed daily in Londaw 
which have\)een. o>i^3k\\i<e,^^"tcirca.Y^\!J^" 
the -water oi 'N?\i\<^ t^o wift "«« 
think of dx\xi\dng. — Laucel. 
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The Kedicinal Properties of oinM S'larv^elr ^«ar to hare touched. 

Eucalyptus Ololmlus. -The me- Tb« reEi€«lv.' he ciainu. has proved 

flii-iiinl |iri|K>rtie9 of the Enctf^fj-tHf a i<«:t;Te core ia all recent cases of 

r/'..'iw/iM fnniicHl the siil'ject of a m'^soTiIjir rheumatism which have 

ivijNT riMil 1>y Dr. Kedcli at the faUen nader his obeeni'atioiL He 

ii'miKin AoaiiiMiiy of Mivlieine. c\x<-s n'Jiseroaa cases in which relief 

Alter A'lvortiii^r to the natural his- as insUDtaneoas as his own was ex- 

tftry of tlio plant, and citing a peric-nced. He also observed its 

Iiii9t of witufNuos as to its virtues t-tfect^ in several cases of acnte arti- 

AH a fi'lirifuifo, l>r. Fe«leli pro- cnlar rhenmatism. in two of which 

tci'diil to dfsrrihc tho curative six drops sudiced to suIkIuc the pain 

]>o\\ ors of tlio various jireitarations and swelling within a period of 

of tlir /■'!"'iffi//ftn.<^ especially of the twenty-four honrs. In one case of 

nli'oholic tiiu'tiirc. not only in cases chronic rheumatism of a tioffer- joint, 

%*i I «(Ti oi 1 i I* iv vvr and of pal astral which had lasteil for over haJf a year, 

iM.-iic\i:i in j^'iMicral, hut also in ali- 1 the simple a^lminittration of the 

inint!« of nn a tonic or anaemic nature. I ammonia completely dispelled the 

hi the di!tcni«!tion that followed the : inflammation and pain in the joint 

1 0.1. 1 in;; oi tlic ]tniR'r, Dr. (.-ohipiete i within two days. Dr. Zeller be- 

.1*. : ilu-d tho virtue of /Ciwafyptus in | lieves the effect due to the ammonia 

n):iLiri;) to \tn cultivation increasing | acting as a nervine directly upon 

the* t|u:intity of o/one in tho air ; j the nerves. 

^«!i^!c Pre. 'M.trt*lii an<l Torrizi op- An Antidote to Poisonous 



)s«Ni-ti thin view, the latter maintain- 

li'.^ .«!( the result of experiments 

r.i \Jo <'n Uictcri.-! and micrococci, 

(!i.i! o'onc. nisto.id of diminishing, 

;»tti:.illv iiu'n'.isc8 tho fermentative 

.i. luKX oi the m.i 1:1 rial ]>oison. 
Caustic Ammonia in Bhen- 

vu:Ui<>m. JiidiiiujV from his article 

\i\ .1 ixMiit (MTuian poHixiioal, the 

t . (hiiiks tluit Pr. Kranz Zeller 

I- .r» ent!Mi>i.isr in tho administra- 

ti»»» of c.uMtie aninionia in rheu- 

in,'«ti'-iii Tor !»e\erAl years ho had 

\'K\'v H st\i:lVriM- from severe muscular 

rhcum.itsMit \\\ the ri^ht shoulder; 

he l).i\l t^ikcn ^\\ tho anti-rhonmatic 

voinrdu'«. ^x\()) but little rtlK'\-iation. ! holtz, about five times as much 

^\ !u'M he N':;.i:i to rt^rtjjon that in I energ}' is used in the internal T^ork 
ihc'.iiii.^dHiK .«jt in o^ut there may W ; of the body as is expended in ordi- 
,1 w!:*' .-*» ;d *i;.»thci«i*. He thoujrht ' nary productive work. In the case 
t^^( lu|u,»r .unmoniA. oji rteeoinit of of severe work, the portion of in- 
ns riiMxl \oI.>cibs jtio'.j. would Ih^ tho ternal work to productive work is 
i,!n,M\ iJio>t '.widiiy nl»sorlH'd and ' still greater. Supposing the work 
\*w ir.x'ii p«.\':s«pi x!» Action. In ■ jH^rformed by a man to consist of 
»*^^\,^^ tlu« >.»:'.'c n^'^uent i:» which . walking, the most economical rate, 
hx- tc*«U one iliN'js liihited with \\a(or. | Iwth as regards the amount of food 
he <e5i .» *e«n»K'te r\'liof tix^m the . roi|uired to sustain it, and the 
fKtiii. II .*M, .'i /i.iJ Uxfisl for ton hour*. . amount of potential energy expended 
nil/ /»,• ii.«« MiMi .*Mi* r** m\»v^ (\>^o\y ou tYi« VwAy \\Ae\i, is about three 
i^/u- .<j ill II /ill /) .«ii MMf^Mtl lHa\>»\^ U* , m\\« *\i ^w». ^B^AJtt. \Jtsw^ *aA 



Mushroonu. — The Sanitartf He- 
cord says : Trofessor Schiff, oi Ro- 
ronce, has demonstrated that the 
non-edible mushrooms have a com- 
mon poison, muscarina, and that its 
effects are counteracted either by 
atropine or daturine. Italian apo- 
thecaries now keep these alkaloids 
in the rural districts where tho con- 
sumption of the non-edible fungi is 
apt to occur. The hint is worth 
taking in England, where deaths 
from eating unwholesome fungi are 
by no means nnfrequent. 

The Energy Consumed by 
the Body.— According to Helm- 
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below that speed there is a decrease 
in the amonut of active work as 
compared with the non-productive 
energy. A man walking fifteen or 
sixteen miles a day, or doing an 
equivalent amount of work in any 
other form, would require 23 oz. of 
food, composed of albuminates 4* 6oz., 
fat 3 oz., starch 14 3 oz., and salts 
I'l oz. This would yield a potential 
energy of 4,430 foot-tons, and 300 
foot-tons for productive work. A 
mere subsistence diet for a man at 
rest would be 15oz., but with this 
amount a man would lose weight. 
About 7,000 foot-tons a day of 
potential energy is about the greatest 
amount which is possible as a per- 
manency. This would yield 600 
foot-tons of productive work. These 
calculations apply only to men in 
health. 

Blood-letting at intervals.— 
An extraordinary case of habitual 
venesection is reported by Br. E. 
Warren Sawyer in the Chicago Me- 
dical Journal for September, 1875. 
The subject of the narrative is a 
retired clergyman, aged 80. His 
firm step and keen intellect show an 
unusual degree of preservation for 
his advanced years. He is a far- 
mers son, and during his entire life 
has been unusually tree from sick- 
ness. When 17 years old, according 
to the custom of the period, and not 
for Hi-health, he was bled for the 
first time. This habit of spring 
bleeding Was followed for the next 
six years. He then became a stu- 
dent, and the change from active 
farm work to a sedentary life caused 
a constant feeling of heaviness, to 
relieve which he resorted more fre- 
quently to the lancet, and during 
the next ten years he was bled from 
four to six times a year, always 
losing from 10 to 15 ounces of blood. 
The frequency of the venesections 
increased, and for the past 40 years 
the patient has suffered the loss of 
S or 10 otaices of blood regularly 
grefy three weeka. For the past 



nine months this man has been 
under Dr. Sawyer's care, who has 
every three weeks bled him to the 
extent of from 8 to 10 ounces. The 
demand for blood-letting is shown 
by a dyspnoea. Repeated auscul- 
tatory examinations of the heart and 
lungs have failed to discover any 
organic disease of the former, and 
but slight evidence of vesicular dila- 
tation of the latter. The history 
shows that, for a time, the bleedings 
were not actually demanded; but 
for many years past, in the opinion 
of Dr. Sawyer, it would have been 
detrimental, and perhaps attended 
with a fatal result, to attempt a re- 
formation of the habit. 

The Health, of great Cities. 
— The relative healthmlness of some 
of the great cities is shown in a 
table recently published in a Madrid 
paper, which exhibits the annual 
mortality for each 1000 inhabitants. 
The numbers are these : Madrid, 
65 0; Vienna, 327; Berlin, 30*6; 
Rome, 29 -3; New York, 27-9; Turin, 
24-8; Brussels, 24-8; Paris, 23*2; 
London, 22 2; Philadelphia, 20-3. 

The Hair changing Colour. 
— It is stated that the transactions 
of the British Royal Society, extend- 
ing over 200 years, contain no in- 
stance of any sudden change in the 
colour of the human hair — a circum- 
stance regarded as conclusive that 
no such change has ever occurred, 
for, had it ever been undoubtedly 
witnessed, it is not likely that it 
would have remained unaescribed. 
The most eminent medical writers 
confess themselves unaware that, 
irrespectively of recorded evidence, 
anything in support of the popular 
notion on this subject can be adduced 
on physiological grounds. It is well 
known that human hair cannot be 
injected. Using colouring fluid, 
such as a solution of nitrate of 
silver and a solution ol iodi^vfe, $kSi^>^ 
not produce atrjf ciVMi^<2i cA ^O^'sjoai 
except in the pot^Voxi^ s^iHjvxaSt^ \s» 
mersed, \^\i6t\ier *\\. o^^^ *1^ ^^^^ 
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to a fixed oQ, to a peculiar airange- 
meot of its coostitutioQal molecules, 
or to both, it resists decay iu a 
remarkable manner ; it resists the 
action of acids and alkalies, except 
the strongest, which dissolve it ; 
it resists maceration, and even 
boiling water unless for a Ions time 
ap]>li€d and under pressure, when it 
suffers disintegration and decompo- 
sition. Exposure to the sun will 
bleach hair, out this will not account 
for any very sudden change of colour. 
The popular notion, however, is in 
favour of the affirmative of this 
question, and some naturalists and 
])hy8iologists adduce what they re- 
gard as credible instances of hair 
changing to white or grey in the 
case of persons under strong emo- 
tions of grief or terror. 

The Carbolic Spray. — Amons 
recent surgical discoveries whicn 
lighten sufferinc, next to chloro- 
form, will probauly stand the car- 
bolic spray. It is true it makes a 
mess in the operating room, and it 
necessitates that the surgeon should 
have an attendant, but we believe 
experiments in the use of it in the 
London hospitals prove that it is 
wonderfully efficacious in prevent- 
ing unhealthy symptoms where the 
lance has been, hastening healing in 
an astonishing manner. Two pa- 
tients, in similar conditions of 
health, underwent the amputation 
of a lee the other day in a London 
hospital, and as an experiment in 
the one case the carbolic spray was 
played over the part while the ope- 
ration went on, and the stump was 
dressed in linen saturated with the 
fluid. In the other case the treat- 
ment was ordinary. The recovery 
of the patient treated with the car- 
bolic spray was amazing in contrast 
with the other. All tendency to 
fester or to proud flesh is prevented. 
If such results can be relied upon, 
the inconvenience of operating while 
the spray is falling will be thought 
JjttJe of. 



I«on^ liife for Hedical Hen. 
— ^The profession of medicine and 
the cares of a medical practice can- 
not be said to be conducive to lon- 
Sevity. The tear and worry inci- 
ental to anything like an active 
pursuit of the calling is far greater 
than that to which members of the 
other popular professions — the 
Church and the Bar — are subject. 
Nevertheless we often find gratify- 
ing illustrations of how the possessor 
of a good constitution, who practices 
sobriety and regularity of living, 
wUl overcome ^ the influences 
which tend to shorten his life. A 
notable year for instances of longe- 
vity in our own ranks is that which 
has just passed away (1875). The f ol- 
lowmg physicians and surgeons died 
during the year at the ages indicated 
— viz., James Dawson, F.R.C.S. 
Eng., 96; Peter Mere Lathan, M.D. 
Oxon., F.R.C.P., Physician Extra- 
ordinary to the Queen, 86 ; B. 
Stanley Ireland, M.I). Dub., Senior 
Fellow of the Eoyal College of Sur- 
geons of England, 96 ; Arthur Hel- 
sham, M.R.C.S. Eng., 90; Sir 
Charles Locock, Bart. , M. D. , D. C. L., 
F.R.S., 77; William Beattie, M.D., 
F.R.C.P., Loud., 82; George Web- 
ster, M.D., and J. P. for Surrey, 79; 
H. M. Keble, M.D., Staff-Surgeon, 
R.N., 84; William Hey, F.ILC.S. 
Eng., of Leeds, 79; James Snow, 
F.R.C.S. Eng., J. P. for lincohi, 
96; Thomas Paget, F.R.C.S. Eng., 
of Leicester, 79; Henry Franklin, 
C.B., F.R.C.S. Eng., Inspector- 
General of Hospitals, 89 ; Robert 
Law, M.D. Dub., 76; John Joboon, 
M.D. Edin. 85 ; Andrew Morison, 
M.D., R.N., 89; WiUiam Mac- 
donald, M.D., F.R.S. Edin., 84; 
Francis Kiernan, F.R.S. , F.R.C.S. 
Eng., 76 ; H. S. Murley, M.D., 88; 
Henry S. May, M.D., Army, 86. — 
Laricet. 

The Effects of Gymnastic 

Exercises. — An official inquiry 

\ into the results of gymnastic exer- 

\ ciaea \iaia Tftci^wW^j \i^«vi. \xi&\»\fev3A,ed at 
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a military gymnastic school in 
France. The results of the inquiry, 
which extended over a period of 
six months, established — 1. That 
the muscular force is increased on 
the average, 15 to 17 per cent., and 
occasionafly from 25 to 30 per cent. , 
while the force has, as we might 
expect, a tendency to become equal 
on both sides of the body. 2. That 
the capacity of the chest is increased 
by one-sixth, at the lowest. 3. That 
the weight of the individual is in- 
creased from 6 to 7 per cent. , and 
occasionally from 10 to 15 per cent., 
while the bulk of the body is dimi- 
nished, thus showing that the profit 
is confined to the muscular system. 
The increase of muscular force was 
generally confined to the first three 
months of the course. During the 
last moiety a serious diminution 
usually occurred ; and here the dy- 
namometer gave positive indication 
of the necessity of moderating or 
suspending the exercises. — Medical 
Examiner, 

Using old Prescriptions.— 
The Lancet comments upon a prac- 
tice fraught with considerable danger 
tor doctors, druggists, and the public 
generally. This is the custom of 
handing about old prescriptions from 
one person to another, and using 
them in season and out of season 
whenever the fortunate or unfortu- 
nate possessor has a mind to take a 
dose. Many of the prescriptions 
contain poisonous ingredients, and 
the "accidents" caused by their 
nnreasonable use may be better 
imagined than described. But it 
is not only when they contain in- 
gredients actually poisonous that 
they are likely to cause injury. A 
mixture which may be very harm- 
less as applied to a rheumatic 
patient might be most mischievous 
if taken by one suffering from fever. 



scription is presented by an ordinary 



be benefited by the medicine or the 
reverse. 

Unwilling Sleep. — A recent 
case of spontaneous hypnotism is 
described in Les Mondes by M. M. 
Bouchut. A little girl of ten had 
been apprenticed five months for 
the sewing of men's waistcoats. 
One day, after a month of diligent 
but not excessive work, and while 
sewing a button-hole, she lost con- 
sciousness and slept one hour. 
Awakening, she resumed the work, 
but with the same result. This 
hypnotism did not occur with any 
other work of sewing. M. Bouchut 
made observations on the girl ; he 
gave her a button-hole to sew ; she 
had hardly sewn three stitches when 
she sank from her chair on the 
ground and fell fast asleep. M. 
Bouchut raised her and noted cata- 
lepsy of the arms and legs, dilata- 
tion of the pupil, slowness of pulse, 
and complete insensibility. The 
sleep lasted three hours. Next day 
he made a similar experiment ; the 
girl slept only one hour. While 
the girl was not thus affected by 
other kinds of sewing, M. Bouchut 
found he could bring on the hypno- 
tism by getting her to look intently 
at a silver pencil held about 10 cen- 
timetres from the root of her nose. 
The case in question was evidently 
one of Braid's hypnotism, only 
occurring spontaneously, and not 
brought on by way of experiment. 

The Force of Imagination. 
— Incidentally we {British Medical 
Journal) may gather from time to 
time curiously valuable information 
as to the worthlessness of subjective 
evidence respecting mysterious agen- 
cies. The StudenVs Journal lately 
published some ward notes of the 
impressions which patients occasion- 
ally derive from the use of the clini- 
cal thermometer. A young woman 
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glass under her arm for a week.'* 
A man snfTeriDg from acute rheu- 
tnatism, obstinately refused to have 
his temperature taken any more, 
Buying it took too much out of 
him ; it was a-drawing all his 
strength away." A man had been 
ID the habit fur some time of having 
his temperature taken daily under 
his tongue with a thermometer that 
had just been doing severe duty in 
the axilln) of other patients. One 
night, a bran new thermometer was 
applied to his mouth ; next day lie 
declared he was not so well, and 
said, *'tho glass was not so strong 
as usual ; he felt at the time the 
taste was different, and it had not 
done him so much good." A sister 
in one of the women's wards says, 
that many of the patients think the 
thermometers are used to detect 
breaches of the rule against having 
unauthorised edibles brought in by 
friends ; and she, accordingly, does 
not disabuse their minds of their 
innocent superstition. These *'im- 
l)ressi()ns " arc precisely the sort of 
evidence on which the advocates of 
** metallic tractors," galvanic belts, 
mesmerism, and such like rely. 

Food Administered by Iniec- 
tion. — One of the latest practical 
discoveries of science is the admi- 
nistration of food by hypodermic 
injection. We all know that it has 
been the custom for many years to 
administer morphia by making a 
small puncture in the skin and in- 
jecting a solution of morphia with 
a syringe, and that sleep fpllows 
almost immediately. A Vienna 
physician, named Kruegg, has in- 
jected fatty liquid, solution of 
sugar, milk, and yolk of egg in this 
way. This expedient enables a 
physician to feed a madman who 
remses to take his food in the ordi- 
nary way. We see no reason why 
the same expedient should not bo 
adopted where there is a difficulty 
in swallowing food, in cases of Bore 
throat, for instance. 



The Stomacli Pump for Sto- 
mi^cli Diseases. — In Germany, 
disturbances and diseases of the 
stomach are now treated by means 
of the stomach-pump. The value 
of this instrument, as we gather 
from the clinical Wockenschr'^ft, 
published at Berlin, has been de- 
monstrated in almost all gastric 
affections, in phthisis and in cancer. 
Pure tepid water is pumped into 
the stomach, and pumped out 
again, whereby the interior is 
cleansed and soothed. In some 
cases medicaments are mixed with 
the water. For example — bicarbo- 
nate of soda when the reaction of 
the gastric fluid is very acid ; per- 
manganate of potassa when the fluids 
show signs oi decomposition ; car- 
bolic acid when there are vegetable 
parasites ; boracic acid as a disin- 
fectant, and tincture of myrrh in 
atomic dyspepsia accompanied, by 
abundant production of mucus. In 
the United States it has been found 
that the stomach can be as readily 
filled and emptied by means of an 
india-rubber syphon as by the sto- 
mach-pump. 

Tablespoons and Teaspoons. 
— A cori^espondence on a subject of 
great practical importance has re- 
cently been going on (says the Lancet) 
in the Pharmaceutical JouimaL Mr. 
Proctor, of Newcastle-upon-Tyne, 
has pointed out some striking in- 
stances of the inconvenience and 
danger that may arise from the want 
of uniformity that at present obtains 
among medical men respecting the 
relative proportions of one table- 
spoonful and half an ounce. Modem 
tea and table-spoons are much larger 
than those employed forty or fifty 
years ago, so that a tablespoonful 
should no longer be taken as repre- 
senting half an ounce, nor a tea- 
spoonful as equivalent to one drachm. 
As a fact, however, there is a large 
number of prescribers, who, when 
tYiey otdet VaM wi wxwca of medi- 
cine to \>e \.»^^L.e,Tv, Ta&^xi Vj HJoai^ ^\i& 
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tableapoonlol, and vice versd, while 
a few medical men regard half an 
ounce as equal only to a modern 
dessert spoonfuL It is clear, there- 
fore, that something should be done 
to ensure a common standard of 
measurement ; and as teaspoonfuls 
and tablespoonfuls will doubtless 
always continue to be most fre- 
quently employed for the purposes 
of dealing out doses of medicine, it 
would be well, as Mr. Martindale 
has suggested, to give a higher value 
to these measures. A tablespoonf ul 
is now really equal to between five 
and six drachms, and the tea-spoon 
is capable of holding from eighty to 
eighty-five drops, while the dessert- 
spoon in present use comes up to 
nearly half an ounce. In ordering 
drugs in mixtures, and especially 
powerful or poisonous ones like 
strychnine and ^arsenical solutions, 
one tablespoonf ul should be looked 
upon as equal to six drachms, the 
dessert-spoonful to four drachms, 
and the teaspoonful to a drachm 
and a half. A twelve-ounce bottle 
would, according to this, contain 
eight doses of two tablespoonfuls 
each, an. eight-oiince bottle five 
similar doses, and a two-ounce bottle 
about eleven teaspoonful doses. 

Upon the same subject Land and 
Tfater remarks: —The time-honoured 
custom of measuring doses of medi- 
cine by tablespoonf Ills, teaspoonfuls, 
and drops has received a rude shake 
in the British Medical Journal by 
Dr. R. Farquharson, and by Mr. 
Proctor in the Pharmaceutial Jour- 
nal. It is found that modern table 
and teaspoons are much larger than 
they were formerly, and that a 
tablespoon of the present day con- 
tains considerably more than half- 
an-ounce. So, also, the teaspoon is 
no longer equivalent to a drachm. 
The size of a drop has not, of course, 
altered, but a drop is seldom, if 
ever, exactly equivalent to a minim, 
although it ia aaaumed to be so. 
Maob Sepeads on the tiuid, and not 



a little on the shape of the bottle 
from which it is dropped. As a 
rule the minim is considerably more 
bulky than a drop, and thus, when 
medicine is dropped instead of being 
measured in a minim glass, the 
patient's doses are smaller than 
they should be. It would, without 
doubt, be much better if domestic 
dispensers of medicines would use 
graduated measures instead of spoons 
or drops for measuring the doses of 
their patients, but, as there is little 
chance of their doing so uuiversally, 
the next best thing is to ascertain 
what the actual contents of "spoon- 
fuls *' really are. The average con- 
tents of tablespoons now in use 
equal from five to six drachms ; the 
dessert-spoon holds nearly half-an- 
ounce ; and the teaspoon from eighty 
to eighty-five minims. Another 
useful measure for domestic pur- 
poses is the wine-glass, but this 
varies in its contents from tv/o 
ounces and a- half to three ounces 
and a-quarter. These measures are, 
perhaps, sufficiently exact when or- 
dinary medicine only is used, but 
when powerful and dangerous drugs 
are administered the only safe plan 
to adopt is to measure carefully into 
a graduated glass. 

Gan one be Anaesthetised 
during Sleep P — In the Annals 
de Hygiene^ Professor Dolbeau de- 
scribes various experiments made by 
him to ascertain whether a person can 
be anaesthetised during sleep. He 
mentions the cases of three patients 
who, while sleeping, were readily 
aroused by applying small quantities 
of chloroform at no great distance 
from the nostrils. In another series 
of experiments, made on seven pa- 
tients, ten drops of chloroform were 
poured on a napkin folded in four, 
which was gradually brought into 
the vicinity of the air-passages^ so 
that all air ius^Vi^^ V-a*^ \.x^N<&Tft&^ 
it. In all t\ieae <^daQ!& >^<^ ^^vsi^ 
were suddenly MO\xa^\ \xatQL >2!asMt 
sleep, some ux«nad3L"aX«^ , «a.^ <s«^ 
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one after the eleventh inspiration. 
A third ^px>up of cases consisted of 
twenty-nine patients. It was found 
that in ten out of this number, that 
is, in more than a third, complete 
anaesthesia could be induced without 
awakening them. Dexterity in the 
mode of procedure seemed to have 
something to do with the proportion 
thus obt^ed, as it increased pro- 
gressively with the number of cases 
experimented upon. 

The Cure of WoTinds. — A 
Venetian surgeon, Dr. Minich, has 
published a brochure on the anti- 
septic cure]Iof wounds, in which he 
a^ocates tne employment of sul- 
phate of soda in dressing of wounds 
(and also against erysipelas), in pre- 
ference to phenic and salicylic acid. 
It is much cheaper and not attended 
by the inconveniences of these acids. 
lie uses one part of sulphate in nine 
parts of water, addioff one part of 
glycerine. Dr. Minicn shows that 
happy results have been obtained 
by tnis method in Venice in a large 
number of cases. 

Chloral again. — The popular 
appreciation of chloral, with its 
effects, says the Lancet^ for a time 
so delightful, and ultimately so 
delusive, will not be lessened by an 
account, copied by a contemporaiy 
from GcUignani, of the virtues of this 
hypnotic. According to Dr. Papil- 
laud, whose paper read before the 
A.cademy of Medicine is the basis 
for the account, chloral is a remedy 
of almost universal use, and almost 
unlimited power. Two cases of 
lock-jaw under his care, and six 
under that of Dr. Verneuil, have 
yielded to its influeuce. In small- 
pox it has permitted, if not caused, 
recovery. In pleuro-pneumonia it 
is equally useful. But its greatest, 
most precious, and it must be ad- 
mitted, most permanent effect is to 
be found in its power of soothing 
the last sufferings. **A dying ^er- 
80D may thus he spared the physical 
and moral aufferioga of his approach- 



ing decease. A consumptive girl, 
by the administration of chloral, 
died without pain, instead of wrest- 
Ung uselessly with asphyxia. " Un- 
questionably sedatives have a place 
in the treatment of disease of the 
highest importance, but their use 
nc^ds careful regulation, and the 
agony of death can rarely be 
assuaged except by accelerating its 
course and hastening its end. Our 
feelings and belief forbid us to ob- 
scure consciousness during the last 
moments of life, and still more do 
they add fresh force to the continued 
vahdity of the sixth commandment^ 
without a violation of which the 
euthanasia can hardly be actively 
secured. 

Real and Apparent Death. 
— Dr. Ange-Monteverdi suggests iu 
an easy, prompt, and certain method 
of distin^ishing real from apparent 
death, the subcutaneous injection 
of a small quantity of liquor am- 
moniae, the strength of which should 
be coniiderable. When injected 
into the living body, even during 
the last hours of life, ammonia 
causes the appearance of a spot of a 
deep red or purple colour, which 
forms more or less quickly accord* 
ingto the rapidity of the circulation* 
If the fluid be injected after death, 
no change in the colour, or only a 
darkening of the skin*s natiual! 
colour, is produced. If injecfcodj 
into the skm of a person in perMl^ 
health, a severe burning pain is esM 
perienced, and a small blister — -^ 
in the centre of the spot. Dr. 
further says of his test, that no hi 
beyond the formation of a si 
eschar appears to result from 
injection, and all traces vanish 
the course of a fortnight. 

How Hydrophobia is treat 
in China. — Hydrophobia is ti 
in a highly original manner 
the Celestial medicos. Two 
atone bottles half filled with 
or aipiTiY. wee "^siCifc^L xjc^M the 
until tVie '\i^\y>i^ \»«Ci&. 'Y^ 
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tents are then emptied, and the 
red hot mouth of iSie bottle is ap- 
plied to the bite and held there till 
it is filled with blood, when the 
same process is gone through with 
the other bottle. A decoction is 
then made of a kind of glutinous 
rice, called kian-mi-ou-loUf and used 
for fermenting wine, in which seven 
• cantbarides are boiled. The flies 
are taken out, and the rice is given 
to the patient, who is after vrards 
kept perfectiy quiet. — Graphic. 

Artificickl '£yes made Sensi- 
tive toXdg^lit. — Among the curious 
developments of science is the recent 
production, by Dr. C. W. Siemens, 
of an artificial eye that is sensitive 
to light. We wish we could add 
that it gives vision to the blind ; 
but we cannot, though perhaps it 
contains a germ of promise in that 
direction. The new eye is composed 
of an ordinary glass lens, backed 
by an artificial retina of selenium. 
This mineral resembles and is allied 
to sulphur; it is distilled from 
bodies that contain sulphur in con- 
junction with metals, such as iron 
pyrites, a compound of sulphur and 
iron. Mr. May, a telegraph clerk 
employed at the Valentia station of 
the Atlantic cable line, first ob- 
served, in 1873, that the electrical 
resistance of selenium was instantly 
altered by light, the resistance being 
diminished by increase of light. Dr. 
Siemens made use of this peculiarity 
of selenium in the construction of 
his novel eye. An electrical circuit 
is arranged, of which a bit of sele- 
nium forms a part, and constitutes 
the retina. When a strong light is 
admitted into the lens and falls 
upon the selenium retina, the current 
of electricity flows and (by acting 
upon small magnets) may be made 
to work the artificial lids of the eye, 
opening or closing them according 
to^the intensity of the light. It is 
well known that the vibrations of 
musical Bounds may, by an ordinary 
conducting wire, he electricaUy 



transmitted and successfully deli- 
vered to the ear. It remains to be 
determined whether light vibrations 
can, by means of selenium and elec- 
tricity, be transmitted to the brain 
in the absence of the natural eye. 

Snake Bite. — ^The report of a 
special committee of the Medical 
Society of Victoria is entirely ad- 
verse to the use of the intravenous 
injection of ammonia in the treat- 
ment of snake poisoning. Their 
experiments entirely confirm the 
negative results of Indian experi- 
menters ; and Dr. M'Crea expressed 
the opinion at the society that to 
continue the intravenous injection of 
ammonia was to trifle with human 
life. — British MedicalJournal. 

Curing a Cough..— An Italian 
(according to Les Momlcs) attributes 
cough to the presence of a parasitic 
fungus in the air passages. lu grave 
cases, this parasite multiplies, and 
reaches into the lung cells. Quinine 
has the property of stopping the 
development of microscopic fungi, 
and is therefore adapted as a 
remedy in the present case. The fol- 
lowing powder it is said has been 
used with success : Chlorhydrate of 
quinine, Og. 10c. ; bicarbonate of soda, 
0^. 10c. ; gum arabic, 2g. Oc. The 
bicarbonate of soda is meant to 
dissolve the mucus, the gum arabic 
to increase the adherence of the 
powder on the bronchial passages. 
The blowing in of the powder should 
take place during a deep inspiration 
of the patient, so as to facilitate its 
penetration into the windpipe, which 
is the principal seat of the micro- 
scopic fungus. 

To Extract Foreign Bodies 
from the Ear.— Mr. G. P. Field 
describes in the British Medical 
Journal a successful and safe me- 
thod of extracting substances from 
the ear : — ** A great deal more harm 
than good is often do^^ V3 ^iJ«^fc ^^a.^ 
of instrumeuta *, \i\\^ V^ 'Osvfe "^Ol- 
lowing metVvod \io myxx^ ^^ ^ 
caused. Place t\ie ^^\Xevi\» ^vsvJ^- 
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chloroform, with the ear affected 
downwards, and syriogefnmi below. 
Pull the auricle backward! and up- 
wards (by this meaos the external 
auditory meatus is made into a 
straight tube), and apply the nozzle 
of the syringe to tne upper wall 
of the passage. The water is then 
gently forced behind the obstruc- 
tion ; the foreign body it loosened, 
and its own weight wDl cause it to 
fall out of the ear. I have removed 
all kinds of substances in this way." 
Omitting the chloroform, this (^ra- 
tion may be performed by the do- 
mestic ** surgeon." 

What is a Disinfectant P — 
It has been erroneously supposed, 
writes Dr. J. E. Loughlin, in the 
Amvnvan Chemist^ that the action 
of a disinfectant consists in the 
coagulation of the albuminous prin- 
ciples which are prone to change. 
This would be reasonable if tne 
disinfecting action of compounds 
doi)cudcd u|)ou their use in large 
amounts, but this is not so ; fifty 
grains c:irl>olate of lime will i)revent 

tmtrefactive change in one poimd of 
)lood for iivc or six days, yet the 
amount of carbolic acid contained in 
tlio disinfectant is not capable of 
coagulating the 5<>0 grains of albu- 
men in ouo pound of blood. The 
true action of a disiufectant, such as 
carbolic, cresylic, or salicylic acid, 
is its property of destroying the 
animal or vegetable germs that pro- 
duce decomposition by their pre- 
sence, or, secondly, by their direct 
power destroying tendency to mole- 
cular change in the xmrts of albumen 
exposed to germs. 

The Abuse of Narcotics.— 
The vast abuse of narcotics in 
modern society is becoming a serious 
evil. There is no denying the fact 
that in coimtries where no adminis- 
trative control of chemist's shops 
exists, as in England and America, 
t/w public has too easy access to 
sucli drugs. It is not long since a 
political weekly contemporary boldly 



contended that dilofsl was to be 
found in the workboxes and baskets 
of nearly every lady in tiie West-end 
** to calm her nerves." Chloral 
punch had become an *' institution " 
m the drinking saloons of New 
York scarcely a year after its intro- 
duction into medical practice. Now 
we hear from sober, orderly, and 
paternally ruled Germany that there * 
is such a thing as morphia disease 
spreading amongst its population. 
Our contemporary gives an alarm- 
ing account of tne mischief, moral 
and physical, which arises from 
excess in the use of narcotics. 

Poisoning from I«ead in 
Vegetables.— Dr. D. De Loos, of 
Leyden, writes (says the Brilish 
Medical Joutmal) in the Weekblad van 
het nederlandifch Tidjsckift voor Oe- 
neeskumle that he was consulted in 
October last regarding certain symp- 
toms of paralysis and nervous dis- 
turbance, which suggested the idea 
of lead poisoning. The symptoms 
occurred in a family residing in 
the neighbourhood of a place where 
a manufactory of white lead had 
stood twelve years previously ; they 
made Use of vegetables growing 
on the siK>t. In order to make 
it certain that the poisoning was 
produced, as he believed it to be, 
by the vegetables. Dr. De Loos 
examined chemically some red beet, 
endive, and carrots, and ascertained 
the presence of lead in alL In 
a beet weighing 650 grammes, he 
found the equivalent of a centi- 
gramme of metallic lead ; in six 
carrots, w^eighing altogether 272 
grammes, there were If centi- 
grammes of metallic lead ; and the 
metal was also found in the endive. 
The ashes of the plants also con- 
tained traces of copper, which had 
probably existed as an impurity of 
the lead. 

The Frequent Nip.— It is be- 
coming the custom, we {Medical 
Eacaminer^ \ieax — ■siQ\> ^^ xsssich, per- 
haps, in. "L,o\i!QLO\i ^>a va. ^Vkiis^^ ^iK»i«i 
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of commerce, such as Liverpool, 
Manchester, Birmingham, &c. — to 
seal most business transactions 
with ** a- drink," which varies ac- 
cording to circumstances, from 
"the pint of bitter" to "the bottle 
of sparkling." It is further stated 
on reliable authority that this 
custom is equally in vogue at all 
hours in tbe day. The partners in 
large houses do not, perhaps, put 
the finishing touch to their trans- 
actions in the open way that their 
juniors do, but the bottle of sherry 
and the tin of biscuits are gene- 
rally close at hand in the private 
office, and are called into requisi- 
tion more frequently than is either 
necessary or expedient. This habit 
is one against which wo cannot 
too strongly inveigh. So far as 
health is concerned, it is inore 
than probable that small but re- 
peated doses of alcohol do far 
greater injury to the tissues than 
larger quantities, such as those 
taken by the working man when 
Saturday night comes round. The 
experience of most physicians would 

Erobably be that the patient whose 
ealth has been most wrecked 
by drinking is the man who has 
been in the habit of taking fre- 
quent sips of liquor. Such men 
will often boast that they have 
never been drunk in their lives, but 
their livers are nevertheless hope- 
lessly ** hob-nailed" from alcohol. 
It would be sad to see such a resulb 
arising amongst our young busi- 
ness-men from the friendly but 
deleterious habit of the "frequent 
nip." 

A General Antidote for Poi- 
sons. — M. Jeannel gives the follow- 
ing formula for an antidote for a 
number of deadly poisons : — Solu- 
tion of sulphate of iron (D. 145) 
100, water 800, calcined magnesia, 
80, washed animal charcoal, 40. 
These ingredients are kept separate, 
the sointion of sulphate of iron in 
one resBel, the magnesia and char- 



coal in another, with some water. 
When needed, the sulphate solution 
is poured into the last-mentioned 
receptacle and violently agitated. 
The mixture should be administered 
promptly in doses of from 1 'G to 3 '3 
ounces. From experiments M. Jean- 
nel finds that this antidote, em- 
ployed in proper proportions, ren- 
ders preparations of arsenic, zinc,, 
and digitaline completely insoluble. 
It does not render oxide of copper 
absolutely insoluble, however, and 
leaves in solution notable quantities 
of morphine and strychnin. It 
neither decomposes nor precipitates 
cyanide of mercury nor tartar 
emetic. It saturates free iodine 
entirely, and acts but partially upon 
solutions of alkaline hypochlorites. 
Four ounces of the antidote are 
found to neutralise the poisonous 
effect of 1*6 ounces of arsenite of 
soda. It retards the toxic action of 
sulphate of strychnin, affording suf- 
ficient delay to administer evacu- 
ants. One-third of an ounce is 
efficacious against digitaline in- 
jected into the intestines. The 
formula, says M. Jeannel, is cer- 
tainly preferable to the officinal 
hydrated peroxide of iron, which, in 
course of time, and at a temperature 
of 69° Fab., undergoes molecular 
modifications which render it un- 
reliable as an antidote for arsenical 
preparations. 

Dying of Old Age. — Majendie 
pointed out to Dr. Farr at Saltpe- 
triere, the hospital for old people in 
Paris, that the deaths apparently 
from no cause were often the result 
of pneumonia, or consolidation of 
the lungs, which in the absence of 
the ordinary symptoms could be 
detected before death by dulness of 
the chest on percussion. Hippo- 
crates had noted that the symptoms 
of disease grew obscure iu advanced 
age. And thia isiws.^. \i^ ^o. 'T^^ 
symptoms oi d\aftasft— vAiOLxx^vsv^^^'a. 
itself— require ^Uew^V \.w >iJ^^^^ 
manif eatation •, ^tVovvX. V^ x«wi\itfs^ 
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u scarcely appreciable; and many 
diseases in the old as well as in the 
young are so insidious as to escape 
detection. But, upon the other 
baud, many deaths due to debility 
are ascribed to 8X)ecific diseases. 
" And beyond doubt,*' remarks Dr. 
Farr, *' thousands do die of old age ; 
thousands like the patriarchs of old, 
fall asleep. As the body with all its 
ports is uudergoiugcontiuual renewal, 
it grows, gets consciousness, develops 
strength for years, and then all its 

Sowers insensibly decliue, until the 
aily alternations from wakefulness 
to sleep of which life is made up 
cease ; and it is all sleep ; the life 
exhales in the arms of frieuds, or 
aloue in the night, like a light goinff 
out. This last end is the naturiu 
death to which, as Bacon says, it is 
the office of the physician, of the 
State physician we say, to conduct 
the nation." 

Medical Relief in Scotland. 
— The BrUhih Medical Journal calls 
attention to the startling fact that, 
in (Jlasgow, 25 per cent., in Pais- 
ley, 22 per cent., and in Dundee 
and Greenock, 41 per cent, of the 
population are unprovided with 
medical aid during their last illness. 
In Whitechapel, only 1 per cent, are 
uncertitied ; in Liverpool, only 4^ 
per cent. ; and in Edinburgh, 6 
per cent. Tracing out the causes, 
the Journal attributes them to the 
insufficiency of the Poor-law medi- 
cal relief in Glasgow, there being 
but a small staff of Poor-law medi- 
cal officers, and these badly paid. 
The dispensary and hospital ac- 
commodation in Glasgow is also 
below the mark of other great 
towns, and the legal and charitable 
Ijrovision for the attendance of tlie 
indigent poor is very insufficient. 
The following figures indicate the 
disparity between three great towns. 
— 8ick poor attended at home in 
Glasgow, per 1000, 29; in Edin- 
btirgh, 43 '6; in Liverpool, 40 '2 ; 
attended at diBpensariea, in Glas- 



gbw« per 1000, 55 ; in Edinbui^h, 
43*6 ; in Liverpool, 40*2 ; attended 
in hospital, in Glasgow, per 1000, 
12'C ; in Edinburgh, 25*2 ; in Liver- 
pool, 14'a 

The Earth Treatment for 
Ulcers. — The dry earth treatment 
for ulcers is found quite successful. 
Large, sloughy ulcers, after being 
washed, are covered with a thick 
layer of earth, over which wet 
paper is placed as a support, the 
whole being neatly bandaged. In a 
few days the ulcers begin to clear, 
and when the surfaces look healthy 
and granulating, a dressing made 
as follows is used: — A piece of 
muslin the size of the ulcer is im- 
mersed in carbolic oil, in the pro- 
portion of one part acid to ten parts 
cocoanut oil; with this the sore 
is covered, and over it dry earth is 
placed, and then moistened earth 
and a bandage. In a short time 
the healing process manifests itself 
satisfactorily, while all odour is en- 
tirely removed. 

The Marriage of Near Kin. 
— M. Saint Martin, of Madrid, has 
published some statistics {says the 
London Medical Record)^ which 
tend to prove that consanguineous 
marriages have but a very slight 
influence in producing the ill effects 
which have been generally ascribed 
to them. The results of his figures 
are as follow : — Out of 161 consan- 
guineous marriages twelve were 
childless. The remaining 149 unions 
had produced 551 children, out of 
which 300 were in good health, 236 
were dead, and fifteen sickly. The 
latter showed the following affec- 
tions : — five deaf and dumb, two 
idiots, six scrofulous, rachitic, or 
tuberculous, and two hemiplegic. 

Poisons in Austria. — The 
Austrian Government has lately 
published an order relating to the 
traffic in poisons, in which the fol- 
lowing substances are designated as 
oi t\i\a c\aaa •. — \. kx«,«v\\ft, and all 
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Compounds of antimony with chlo- 
rine and oxygen. 3. The oxides 
and salts (including chlorine, bro- 
mine, and iodine compounds) of 
mercury. 4. Ordinary phosphorus. 
5. Bromine. 6. Prussic acid, and 
the preparations containing it ; also 
all cyanogen metals, those only ex- 
cepted which contain iron as con- 
stituent. 7. The powerfully acting 
preparations obtained from poison- 
ous plants and animals, or produced 
artiticially, such as the alkaloids, 
curare, cantharidin, &c. 

A Case of Poisoning by 
Chloral. — An interesting account 
is furnished by Dr. Young, of 
Florence, to one of. the foreign 
medical journals, of a case of poi- 
soning by chloral hydrate, and the 
complete cure of the victim by very 
simple means. A gentleman took a 
whole mixture, containing three 
drachms of the salt, instead of the 
sixth part, as ordered. He was in 
a condition approaching lifelessness 
when the doctor arrived, but by the 
prompt application of hot- water bags 
and bottles to the stomach and 
other parts of the body, wrapping 
the legs in warm flannel, and the 
administration of extract of meat 
with a little brandy after the heart 
began to show evidence of regaining 
its power, the patient was at last 
completely restored. 

A curious Psychological 
Phenomenon. — A psychological 
phenomenon has been reported by a 
medical man in Bordeaux. A woman , 
Felida X., has for sixteen years been 
undergoing an alteration of memory, 
which has all the appearance of a 
doubling of life. There is amnesia, 
or loss of memory, with regard to 
periods of variable duration which 
have gradually been enlarging. The 
memory, passing over these second 
states, connects together all the 
periods of the normal state, so that 
Felida has, as it vfere, two exist- 
ences — the one ordinary , com.i^o&Q& 
of all the periods of the normal state 



connected by memory ; the other 
secondary, comprising all the periods 
of the two states — ^that is, tbe whole 
life. The forgetfulness is complete 
and absolute, but refers only to what 
has happened during the second 
condition ; it afifects neither anterior 
notions nor general ideas. Besides 
amnesia, FeUda manifests, in the 
periods of attack of the malady, 
changes in character and sentiments. 
The alteratibn of memory and ac- 
companying phenomena have for 
cause (the author says) a diminution 
in the quantity of blood conveyed to 
the part of the brain, still unknown, 
where memory is localised. The 
momentary contraction of vessels, 
which is the instrument of this 
diminution, is caused by the state of 
hysteria. 

In Cases of Sunstroke. — The 
following remarks on the subject of 
sunstroke are extracted from a paper 
by Sir Joseph Fayrer, M.D., who 
has had an extended experience of 
its effects in various parts of the 
world : — 

In cases of simple exhaustion 
ordinary treatment is all that is 
needed. Removal to a cooler locality, 
the cold douche (but not too much 
prolonged) or the administration of 
stimulants, may be beneficiah Tight 
or oppressive clothing should be re- 
moved, and the patient treated as in 
syncope from other causes. Rest 
and freedom from exposure to over- 
exertion, fatigue, or great heat, 
should be enjoined. 

In that form of sunstroke where 
the person is struck down suddenly 
by a hot sun, the patient should be 
removed into the sliade, and the 
douche of cold water being allowed 
to fall in a stream on the head and 
body from a pump (or as in India 
from the mussuck or other similar 
contrivance), should be freely re- 
sorted to, the ob^Qct \ievx\^ \^n^-\.OA. 
— to reduce tVie \)ftTtt:^et?)i.\»v«^ ^\. ^^ 
over-heated centtfca, ^m'Sl \»c> ^wxask 
them into action. 
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During the Msanlt on the White 
House piquet in the last Burmese 
war, numoers of men were struck 
down by the direct action of the sun 
duriui^ the month of April They 
were laid out |>erfectly uuconscious, 
in their red coats and stocks (they 
wore them in those days, 1852), but 
were recovered by the cold douche 
freely applied by the mussuck over 
the head and body. In some cases, 
rousing by flagellation with the 
sweeper's broom was added ; and all 
recovered with the exception of two 
cases, lx)th of which had been bled 
on the spot where they fell. Mus- 
tard-plasters and purgative enemata 
may be useful. 

If recovery be imperfect and fol- 
lowed by any indication of injury to 
the nerve-centres, or by the super- 
vention of meningitis, other treat- 
ment may bo necessary according to 
the indications. Much exposure to 
the sun should be carefully guarded 
against ; and, unless recovery be 
complete and rapid, the sutferer 
should be removed to a cooler cli- 
mate, the most perfect rest and 
tranquillity of mind and body en- 
joined, and the greatest care be 
observed in regard to extreme mode- 
ration in the use of stimulants. 

Dosing^ Animals witk Ar- 
senic. — Some interesting experi- 
ments on the localisation of arsenic 
in the tissues of poisoned animals 
are described by M. Scolosuboff in 
the Bull. Soc. Ckim. It appears 
that dogs can absorb without danger 
about sixteen times as much arsenic 
— in proportion to their weight — as 
would kill a human being. M. 
Scolosuboff' 8 experiments also prove 
that arsenic tirst accumulates in the 
nervous system, and then passes to 
the liver and muscles. 

Swallowin|^ a Fork. — A re- 
markable surgical case has lately 
been described to the French Aca- 
demy by M. Labb^. A youth of 
eighteen, who sometimes amused bis 
friends by pushing a fork into liis 



throat, on one occasion let go his 
hold of it (being startled by some 

Sleasantry). The fork was buried 
eeply in the pharynx, and all efforts 
to catch it were in vain. It soon 
went deeper, and there were signs of 
asphyxia, but the youth was ere 
long relieved by its passing into the 
stomach. He went aboiil with it 
for some six months, suffering at in- 
tervals extreme pain, but at other 
times pursuing his usual occupation. 
At length, however, the suffering 
was so great that an attempt at ex- 
traction seemed imperative, and M. 
Labb6 undertook it. He first tried 
caustics, but unsuccessfully ; and he 
then had recourse to incision. The 
operation succeeded, and the fork 
was removed. M. Labb§ took great 
precautions in the way of deter- 
mining very exactly the points to be 
attacked, hxing the stomach to the 
abdominal wafls before opening it, 
and employing a very thick layer of 
collodion, after operation, so as to 
render Immovable the abdominal 
walls and the digestive tube, sub- 
jecting them at the same time to 
strong compression. The patient 
rapidly revived, and on the fifth 
day was able to take his ordinary 
diet. The listula, or aperture re- 
maining, is harilly so large as to 
allow the entrance of the litUe finger. 
— English Mechanic. 

Watch-ticking Bzperiments. 
— In the German Medical Cenii'ol' 
hlatt attention is called by M. Ur- 
bantschitch to the fact that if a 
watch be held at a little distance 
from the ear, the ticking is not 
heard imiformly, but there is a 
swelling and diminishing of the 
sound. If held at such a distance as 
to be scarcely audible, the ticking 
will come and go, being at times per- 
ceived distinctly, but at other times 
becoming wholly inaudible. This 
variation in perception is not alwaj^s 
gradual — it is sometimes sudden. 
TVie sa.me\ioV!^a ^oci'llcii: other weak 
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or a taniog fork. Since breathing 
and pulsatioii have not the least in- 
fluence on the phenomenon, the 
author coneidens the interruptions 
of the sensation must be attributed 
to the organ ol hearing itself ; our 
ear is unable to feel weak acoustic 
stimuli uniformly, but has varying 
times of fatigue. To decide finally 
where the seat of the peculiarity 
lay, M. Urbantschitoh made both 
ear-passages air-tight, and applied a 
tuning-fork and a watch to the head. 
The sounds seemed not continuous, 
but intermittent. The cause must 
therefore be in the nerves of Clear- 
ing. 

DifleasieR of the Kerrous Sys- 
tem. — According to the Begistrar- 
GeneraFs annual report for 1873, the 
annual death-rate for diseases of the 
nervous system— including cepha- 
litis, apoplexy, paral^'sis, insanity, 
epilepsy, and brain disease not other- 
wiae described— was equal to 1424 
per million living in the five years 
1850-54, and increased to 1447, 1547, 
and 1612 in the three succeeding 
quinquennials. During the last four 
years for which this information is 
available (1870-73) the rate further 
slightly increased to 1665 per million 
living. This shows an increase of 
about 15 per cent, in the death-rate 
from these diseases in twenty years, 
which bears but a small proportion 
to the increase in the number of in- 
mates of lunatic asylums in the same 
period. 

The Fumes of Pitch for 
Whooping^ Cough.— During the 
trial of a cause in one of the law 
courts recently it wfls stated in an 
affidavit that the medical men of 
Hyde and neighbourhood had within 
a month sent about forty children to 
a chemical factory to inhale the 
fumes of pitch, as a remedy or pal- 
liative for whooping cough. 

How to Arrest Palpitation. 

— A correspondent in i/' l/mon M4di- 

eale ca]]a attention to the fact that 

jMlpitations, when not depending 



upon organic disease, may be almost 
immediately arrested by bending thf« 
head downward and allowing the 
arms to hang pendent. The effect 
is even still more rapidly produced 
by holding the breath for a few 
seconds ^ile the body is in this 
bent position. 

Stimulants in Fever.— A 
writer In the DvhlinMedicalJournal 
concludes that in the treatment of 
fever — typhus and other forms — too 
much reliance has been placed on 
alcoholic stimulants ; that the per- 
centage of cases requiring such 
stimulants is a low one ; and that, 
while the administration of them, as 
regards quantity and kind, must 
depend entirely on a patient's con- 
dition, the utmost caution, with what 
is known at present of their physio- 
logical action, is required. Digitalis, 
however, affords a powerful cardiac 
stimulant, which, while it gives 
force to the heart, does not do so at 
the expense of the system, but 
rather is a conservative agent which 
controls expenditure and limits waste 
of vital action ; it being, neverthe- 
less, always the case, of course, that 
a large number of recoveries will 
occur without any specific treat- 
ment) save that care and guidance 
which provides for the wants of the 
system without introducing compli- 
cations. 

A Specific for Cold in the 
Head. — All praise to Dr. David 
Ferrier, assistant physician at King's 
College Hoppital. He has discovered 
a specific for cold in the head. Being 
himself much subject to that very 
unpleasant though not alarming dis- 
order, he tried what bismuth would 
do for him. He took repeated 
pinches of it as though it were snuff, 
inhaling it strongly, so as to carry 
it well into the interior of the nos- 
trils. In a short time the tickling 
in the nostrils and anee-Lvw^ Q.^^sfc<^, 
and next morning aX\. \.ic^<i^^ ^\ ^y^- 
ryza had comp\«\.cbVj viA^a.\$v^«x^. 
Renewed ex^rvcftfexA.^ \vt^o\^VvBjL^^&. 
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and others confirmed his belief in 
the efficacy of this remedy, and he 
has described it at length in the 
Lancet He finds the most suitable 
formula as follows: — ^Trisuitrate of 
bismuth six drachtns, acacia powder 
two drachms, hydrochlorate of mor- 
phia two grains. 

Bullets and Brains. — ^The ma- 
nager of a New Jersey paper has for 
the last seven months been known 
as *; The Editor with a Bullet in his 
Brain." He was shot in his own office 
in March, 1875, and recovered so com- 
pletely, says the Lancet^ that his as- 
sailant was released on bail, but he re- 
lapsed and died on the 24th of Oct. A 
postmortem examination was niade, 
and " the bullet was found encrusted 
within the tentorium, beneath the 
jwsterior lobe of the right hemis- 
phere." Three abscesses were found 
on the right hemisphere, there was 
marked congestion of the pia mater 
on the floor of the right ventricle, 
especially on the riffht side: the 
cerebellum was wholly uninjured. 
The opening (made by the bullet) 
was an inch to the right of the occi- 
pital protuberance, and half an inch 
above the groove of the right lateral 
sinus. 

The Effect of Acid Vapours 
on Health. — Dr. Angus Smith, in 
his eleveoth annual report of pro- 
ceedings under the Alkali Acts, just 
issued, gives, says the Lancet^ some 
interesting information on the in- 
fluence of acid vapours on health. 
Among other observations, the in- 
spector says it may be taken for 
granted that where trees flourish 
there also man is uninjured by acids 
such as are given out by chemical 
works, tbe efifect on vegetation being 
more striking than upon human be- 
ings. The conclusion is that gases 
from chemical works are hurtful to 
the health ; nor can they, on the other 
hand, be said to be curative in cer- 
tai'n diseases, as so many suppose. 
In coUating the statistics of a dis- 
tnct peculiarly exposed to the fumes 



from alkali works. Dr. Smith was 
struck with the following points : — 
1. That bronchitis was not high. 2. 
That scarlet fever, which gases 
might be supposed to disinfect, was 
very high ; whilst whooping-cough, 
often tibought to be benented by the 
fumes, was low. 

A New Cure for Bheumatism. 
— Salicin is not the only remedy 
which is now being used in cases of 
acute rheumatism. Another is be- 
ing adopted. Unfortunately, it 
bcSkrs the formidable name of '* tri- 
methylamine." True, it has an 
aliast but "propylamine" is not 
much better. This drug is derived 
from herring brine, and the accounts 
^iven of its efifects upon the disease 
m question are very remarkable. 

A Benied3r in Diphtheria. — 
Dr. Hopkins, in the Physician and 
Pharnuicist, strongly urges the em- 
ployment of acid tannate of iron as 
a local remedy in Diphtheria. It 
may be prepared, he says, by the 
addition of one ounce of the muriated 
tincture of iron to one of a strong 
solution of tannin, and applied by 
means of a brush to the diseased 
throat, or elsewhere as the case may 
be ; or, what is perhaps a still better 
way, apply the muriated tincture of 
iron in fidl strength to the diseased 
part with a brush, wait a few mo- 
ments, then apply the solution of 
tannin in the same way, thus form- 
ing a union of the two at the point 
of disease, having at the same time 
the advantage of chemical action, if 
there be any. On examination a 
few hours after, the line of demarca- 
tion will be seen distinctly drawn by 
the discoloration of the diseased tis- 
sue, showing exactly the extent of 
the disease, the very thing desired ; 
with a tendency to reparation, which 
will go on rapidly, if the system 
be properly treated with a nourish- 
ing diet and tonic and stimulating 
remedies. Dr. Hopkins regards this 
Tem^&dy sa ***' o^:)^^ Qi.ud before all 
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The Dangers of Cleanliness. 
— ^What -with doctors and sanita- 
rians the man of the nineteenth 
century bids fair to be driven into a 
state of primitive savagism. What- 
ever we eat or drink somebody en- 
joins ns to avoid, and now the phy- 
sicians of New York have "con- 
cluded'' that a terrible amount of 
disease is occasioned by the use of 
soap. Not only, we are told, has 
the diphtheria prevalent amongst 
washerwomen been traced to im- 
purity in this popular detergent, but 
lung fever and kidney diseases in 
adults and many other complaints 
in children. The cause suggested is 
the impure condition of the fats 
used in the manufacture ; and toQet 
soaps, in which the impurity may 
be masked by perfumes, are reported 
to be the worst. It would be well 
that our analysts should turn their 
attention to this matter, if that 
which is popularly regarded as a 
chief agent in promoting health has 
really become an important source 
of disease. — Iron, 

Growing Thin by the Sea- 
side. — The Paris Midicale discusses 
the treatment of obesity by the 
administration of sea- water, com- 
bined witH a residence at the sea- 
side. Sea-water, taken internally, 
acts like diuretic and purgative 
salts, a remarkable fact being that 
the diuretic effect increases when 
the purgative diminishes. The water 
should be obtained, when posssible, 
from some depth, and far from the 
shore. It is then to be left to settle 
for six to twelve hours, and filtered. 
It is to be taken three times a day 
in doses of a small tumblerful, 
or in half that quantity at a time 
with fresh water or milk. It is 
stated as a fact that sea- water thus 
used faciltates the oxygenation of 
the blood, and that it hastens the 
elimination of effete materials. In 
combination with this treatment sea- 
water baths are to be taken, free ex- 
ercise Is to be carried oat, and at 



the same time fattening foods are to 
be avoided. Oases which have re- 
sisted other measures have been 
known to yield to this treatment. 

The Virtues of Salicylic 
Acid. — It would seem as if salicylic 
acid were going to take the place of 
tar-water as a universal medicine. 
Only the other day it was stated to 
be a safe, certain, and rapid remedy 
for rheumatism. Now news reaches 
us that it is a cure for cholera. It 
has already been used with great 
success in India, where doses of eight 
grains were administered hourly or 
oftener. A medicine which cures 
both cholera and " the rheumatics " 
ought to be looked after by the pro- 
fession. The drug hitherto has been 
almost despised; now it is being 
tried. as a remedy for everything, 
from rheumatism to dysentery and 
low fever. 

Making up Prescriptions. — 
Very startling revelations are con- 
tained in a report lately issued by 
the borough analyst at Sheffield. It 
states that as considerable anxiety 
existed as to the care and accuracy 
of druggists in making up physicians' 
prescriptions, the inspectors of the 
Health Department presented to 
certain local druggists various ' 
prescriptions written by qualified 
men. The prescriptions were so 
arranged that each should include a 
full dose of some expensive remedy 
capable of ready and accurate esti- 
mation in a mixture. A series of 
these samples in which 120 grains 
of iodide of potassium were pre- 
scribed were found on analysis 
to contain 122, 120, and 76 grains 
respectively. The last was, there- 
fore, made up with hardly two- 
thirds of the active ingredient or- 
dered — a grave departure from the 
prescribed amount. Of three sam- 
ples wliich should have contained 
16 grains of sulphate qI Q^\a\3^fe, wv^ 
contained ^\ gta,\na, ot Vs»^ \>MiJo. 
two-thirdaol t^e^xe^cxV^i^^^^WLav^si^, 
Another aampVe ^YiVOa. ^qv>^^ Vw^ 
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oontained 40 grains of lulphaie of 
quinine had but HO gnuna. Of 12 
Bamx)le8 of glycerine, only five were 
pure and of the standard. Two 
other samples were somewhat below 
the official strength, containing six 
and 8*6 per cent, of water respec- 
tively, but were otherwise pure. 
Two others were adulterated with 
11 and 12 iier cent, of water. Two 
were of full strength, but contained 
lime and some non-volatile organic 
impurity. Another sample con- 
taiued a small quantity of sugar. 
Three samples of citric acid were 
found to contain a trace of lead ; but 
in other resiiects they were perfectly 
pure. With reference to 11 samples 
of pepper, Mr. Allen states that nine 
were tannine, and two were adul- 
terated in some degree with pea- 
flour and rice. 

A Cheap Spray Producer.— 
The want, more especially amongst 
the out-i>atient departments of hos- 
pitals and di8|)cusaries, of an effica- 
cious but inexpensive apparatus for 
the application of remedies in the form 
of spray iu atlcctions of the throat and 
chest, has induced Mr. A. Hodgkin- 
son to construct a spray-producer, 
which, after a thorough trial, has, he 
states, been found to satisfy the above 
requirement completely. The appa- 
ratus, though extremely simple, and, 
therefore requiring no descriptive 
explanation, is alleged to possess the 
following advantages over other 
spray -producers : 1. Moderation in 
cost ; 2. Accuracy as regards quan- 
tity of liquid dispersed, five minims 
or three drachms being distributed 
with equal exactitude, and thus al- 
lowing of the safer use of concen- 
trated solutions, as morphia, &c., in 
certain distressing laryngeal alToc- 
tions ; 3. The comparative ease with 
which the liquid is dispersed, owing 
to the curved form of the tube ob- 
viating, as far as practicable, the 
counteractiDg effect of gravity to the 

rise of the liquid iu the smaller limb. 

This form of tube also ensures the 



oomplete uae of all the oontained 
fluid, thus avoiding waste of drugs. 
When oQst is of no great importance, 
a hand-ball can be adapted to the 
straight tube, thus obviating the 
necessity of a second person. 

A new and B£footive Peodo- 
riser. — Dr. Goolden, in a recent 
paper in the Lancet, recommends 
nitrate of lead as a most elective 
deodoriser. Bsd smells from any 
cause whatever are removed as if by 
magio by its use. A pound of the 
material, costing less than a shilling, 
and in combination with common 
salt, furnishes sufficient to make 
nearly 400 gallons of fluid, so that it 
is also remarkably aheap. To pre- 
pare it for use, take for ordinary 
{purposes half a drachm of nitrate of 
eaa, dissolve it in a pint or more of 
boiling water, dissolve about two 
drachms of common salt in a pail or 
bucket of water, pour the two solu- 
tions together, and allow the sedi- 
ment to settle. A cloth dipped in 
this liquid and hung up will sweeten 
a fcetid atmosphere immediately. 
T^e value of such a discovery for 
many ]purpo8es, medical as well as 
domestic, is inciedculable. 

Physio in Food.— Watercress 
has lonff had the popular repu- 
tation of being a powerful anti- 
scorbutic. Probably, all the (7ruct- 
fera equally deserve the title. M. 
Dupuy says that the plant contains 
an essential oil, of which sulphur 
forms a constituent, and that he has 
also discovered in cress, iodine, iron, 
a bitter extract, and phosphorus. 
He therefore adds these minerals to 
the soil, to increase the quantity in 
the plant, and then prepares a tmccus. 
He has established cress-gardens for 
the culture of this plant, in order, 
he says, to "vegetalise" the mine- 
rals which give it such important 
properties. This reminds us that 
long ago an Italian writer proposed 
to obtain iodised milk for his patients 
"by iee^Ti^ con** wi. V-a^j v^nnkled 
-witYi '^otas&vwECL \jk^dA$\&, \X \sdK|\sk 
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doubtful if the covs would like the 
flavour. More recently, an English 
writer has stated that the cows on 
the island of Ushant, off the coast 
of Brittany, feed principally on sea- 
weed, and that, consequently their 
milk is particularly rich in iodine, 
as it does not produce the constitu- 
tional disturbance that often results 
from the admixture of iodine in 
other forms. Last of all, it has been 
reserved for a French physician to 
iodise eggs by electricity. The ar- 
rangement employed may be readily 
understood when we say that he 
conveys the iodine into the egg by 
what we may call electrolysis. By 
any of the above methods, physic 
may be put in the food of invalids 
in an agreeable form. 

A Sunple Treatment of Dia- 
betes.— The motto, "Shut your 
mouth and save your life," has re- 
ceived a new application, for Br. 
Charteris, of the Glasgow Royal In- 
firmary, has communicated to the 
Lancet two cases benefited by a simple 
treatment he learned from a con firmed 
diabetic, who discovered it after this 
wise. He found that he commenced 
to wheeze when he breathed the cold 
air, and that it ceased on his return 
to a warm room. On putting his 
head below the bedclothes a slight 
perspiration came upon him, the 
saliva returned, and his ton^ie and 
mouth became moist, instead of dry 
as formerly. When he withdrew his 
head again, and breathed in the open 
air his mouth and tongue again be- 
came dry and parched. This moist- 
ness and dryness of the mouth alter- 
nately occurring under the conditions 
mentioned having arrested his atten- 
tion, the question arose in his mind, 
how could this moisture be obtained 
without remaiaing in bed ? To ac- 
complish this he put on a respirator, 
and also a knitted woollen cloth over 
both the respirator and his nostrils 
when in the nouse, or even in bed, 
aaad was careful in protecting the 
(tih as well when he went out. 



He also began to practise breathing 
by the nostrils alone, and found that 
breathing exclusively in this manner 
day and night, except when en- 
gaged in conversation, was highly 
beneficial. 

Having perfected himself in re- 
spiring by the nostrils alone, he laid 
aside both the respirator and the 
cloth, only muffling himself care- 
fully up when he went out at night 
or m frosty weather. He avoided 
going out at night as much as pos- 
sible, and refrained from all cold 
diet or drink, invariably taking them 
warm. Under this treatment an 
amendment was apparent in less 
than fourteen days, and in lees than 
a month it was very marked. 

This patient now lives like any 
other temperate man, and, being a 
very intelligent person, has formed 
his theory in regard to the treat- 
ment. Briefly expressed in his own 
words, it is this : — ** Hitherto the 
attempt has been made to prevent 
production of sugar by giving a non- 
saccharine diet. This is no doubt 
perfectly correct, but in addition to 
this the treatment I adopted was 
intended to promote the consump- 
tion of sugar produced. This design 
of consuming sugar by breathing 
through the nostrils in warm weather 
or by means of a respirator, is that 
when the proper quantity of sugar 
has been consumed, the abnormal 
production will then cease. The 
aim of this treatment is to raise the 
blood-heat to its proper temperature, 
and to restore to the lungs their par- 
tially lost combustive power, and so 
enable them to consume as much 
secreted sugar as will maintain the 
blood at its proper temperature. 
When that purpose is accomplished 
the organs will regain their proper 
function, and the patient recover." 
As previously observed, Dr. Charteitia 
has treated by Wiva «ffii^<fe is\fe'Oiv<2.5Sc 
two cases oi dVe^e^.e^vci'tSa^^^^'®''^'^ 
the 'Royal TiifiTmaTy , 8A\e).\io\Xi Vw^ 
been beneftted.— The 1><k%ot, 



176 



THE YEAK-BOOK OF PACTS. 



Mineral Substances in 
Drinking^ Water.— Professor 
Waoklyn read a paper before the 
British Association '* On the Effects 
of the Mineral Substances in Drink- 
ing Water on the Health of the 
Communitv." He said, — Inasmuch 
as by the nelp of sulisideuce, reser- 
voirs, and wholesale filtration, the 
water-supply of towns may be suffi- 
ciently cleansed from organic im- 
purity, the selection of an appropriate 
water supply now resolves itself into 
the selection of water unobjection- 
able from a mineral point of view, 
and the question, what are the sani- 
tary effects of the small quantities of 
mineral substances in drinking water 
meets the chymical adviser whenever 
ho is called on to choose l)etween 
ditfercnt sources of supply.' At pre- 
sent we are very much in the dark 
on these oucstions, and are obliged 
to fall back on the system of givm^ 
the ])reference to water, the miner^ 
character of which is not in any way 
unusual, rejecting for town supply 
water of unusual mineral character. 
It is time, however, that better 
ground shoidd be provided ; and, 
with the object of placing the ques- 
tion on a firmer basis, I am en- 
deavouring to get up a kind of 
register of the cliief water supplies, 
and in course of time hope that pecu- 
liarities of bodily constitution may 
be connected with peculiarities of 
water supply. 

At first sight, when first taking 
up the subject, both the chymist 
and the physician are inclined to 
l)rote8t against the notion that ap- 
preciable effects may follow from 
the slight mineral differences in 
waters. But a nearer view of the 
subject alters that frame of mind 
completely. The fluid taken daily 
by an adujt man may be roughly set 
down at about half a gallon, and at 
that rate the mineral matter imbibed 
in a fortnight is quite appreciable. 
On the other hand, the amount oi 
mineral matter in diiierent articles 



of food is much smaller than might 
at first sight be imagined. In 
wheaten flour it is 0*6 per cent., of 
which the greater part is phosphate 
of potash. The mineral contents of 
the drinking water are not by any 
means overwhelmed by the mineral 
matter in ordinary dietaries. 

One question which has often 
been asked is, whether it is better 
to drink hard water or soft water. 
The reply which has been given 
is, that at present we cannot tell, 
but that apparently the system 
can acconmiodate itself to either, 
and that a soft-water drinker is 
sometimes disordered when he be- 
gins to drink hard water. One of 
the characteristic difficulties met 
with in these inquiries is that, im- 
like our cows and horses, we are not 
confined to our water supply. In 
Glasgow, for instance, persons who 
drink beer receive the hard water of 
the breweries. 

My object in bringing this ques- 
tion up is to call the attention of 
fashionable physicians to an excel- 
lent opportunity which has arisen, 
and which it would be a pity not to 
embrace, of studying the effects of 
hard water in a very exaggerated 
shape. I have found a water 
which contains about 100 grains 
of real carbonate of lime per gallon, 
and which is now being drunk in 
high society. The Taunus water, 
according to Mr. Taylor's analysis, 
contains, in one gallon : carbonate of 
lime, 97 '3 grains ; carbonate of mag- 
nesia, 12*3 grains ; chloride of so- 
dium, 180*0 grains ; chloride of 
potassium, 17*5 grains; sulphate of 
soda, 4 '5 grains. I have in the main 
verified that. Accordingly, Taunus 
water may be said to contain about 
100 grains of carbonate of lime and 
200 grains of common salt per gallon. 
At the present moment Taunus 
water, being largely advertised, is 
presumably largely drunk at Court 
aiiiV m a.T\a.\iOctab\»\R. circles, and 
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opportunity of observing the effect 
of drinking a water live times as 
hard as the typical hard water of 
the country. 

In the course of the discussion 
which followed, Dr. Carr observed, 
with respect to Kent water, which 
was very hard, that it contained a 
large per-ceutage of lime, and was 
very wholesome for young persons. 
The children of Kent were singu- 
larly straight-legged; and it was 
well known that lune readily assimi- 
lated in the system and created 
sound bone. 

Professor Wanklyn said that Kent 
water was, as a rule, as pure organi- 
cally as distilled water. Hard water 
was, it was true, good for children, 
as they required lime in various 
shapes ; but it was very doubtful 
whether later in life hard water was 
so good for those who partook of it. 
In reply to Mr. Groom Napier, Pro- 
fessor Wanklyn said he had heard 
that hard water introduced goitre, 
but he could not say that was so 
without further inquiry. 

The Effects of Coca Leaf.— 
At a recent meeting of the Edin- 
burgh Botanical Society a paper was 
read by Sir Robert Christison on the 
restorative and curative effects of 
the coca leaf of Peru {Erythroxylon 
coca), which has for many years 
been valued by the Indians as a pre- 
ventive of bodily fatigue, and which 
has lately attracted much attention 
ovring to a belief that it was of some 
service to an American pedestrian, 
Mr. Weston, on the occasion of some 
walking feats at the Agricultural 
HalL A diversity of opinion exists 
as to the effect of the coca leaf 
on those who chew it. By some 
travellers it is maintained to be a 
pernicious stimulant, while others 
hold the opinion that moderately 
used it is beneficial to health. 

Of its effects Sir Eobert Christison 

gave an account ascertained hy ex- 

perimeDis be bad made himself with 

a coca leaf, by which he had found 



that it was both a preventive of fa- 
tigue and a restorative of strength 
after severe bodily exertion, and 
that it had no reactionary^ effect on 
the system. His first experiments 
made with the leaf were in 1870. 
Two of his students had come home 
thoroughly tired out with a sixteen- 
miles' walk ; instead of having 
dinner they each took an infusion of 
two drachms of coca ; presently all 
signs of fatigue vanished, and they 
"promenaded" Princes-street, Edin- 
burgh, for a whole hour with ease 
and enjoyment. On returning home 
they ate an excellent dinner, felt 
light throughout the whole evening, 
slept well, and got up refreshed and 
active next morning. 

Similar results were obtained in 
the case of other ten students, some 
of whom had done a thirty-miles' 
walk ; and Sir Robert has also made 
experiments upon himself with 
coca leaf, of an equally successful 
and comfortable nature. He is, it 
seems, overwhelmed by letters from 
all quarters asking for information 
respecting it. Women especially, 
having tried every other form of 
narcoctic and stimulant, are very 
anxious to begin with the coca leaf. 
One lady who has written to Sir 
Robert Christison on the subject, 
**put her question in such a shape 
that he saw plainly that she meant 
to ask whether it would renew her 
youth." In regard to its use as 
medicine, Sir Robert Christison re- 
commends no one to try it till some- 
thing more is known about it, or at 
least not to make use of it without 
consulting a physician. 

It may not be uninteresting to 
know what the French say about 
this leaf. Professor Bouchardat 
states that the Erythroxylon coca 
had some years ago been introduced 
into France, and has rendered most 
valuable sexvicfc m \\ieta.'^ew\AR.'8^^ -ai^- 
most equal to t\i^\. Teai^e^^^ V3 ^Oaa 
cinchona bark. M.. ^fi^oMcJi^stfc^yaJ^ c^^ 
siders the coca »a a. «.\Sbi\>>^^\. H^'Oafe 



178 



THE YEAH-fiOOK OP FACTS. 



nervous and muscular systems, and 
ranks it as such with tea and coffee. | 
He terms it also a '* substance' 
d'f'pargne,*' or that which prevents ; 
the rapid waste of tissue, and thus 
enables the consumer to co a long 
time witliout food. The leaves are 
eitiier masticated or made into an 
infusion, and used like tea with rum 
and sugar, or with sugar and milk. 
I'he leaf contains an essential oil, 
which is of an aromatic odour coup- 
led with tlie ilavour of the fresh 
plant. The ah^jhtly acid and bitter 
taste of the loaf may be attributed to 
the presence of tannin, and to an 
alkaloid somewliat analogous to atro- 
pine, and is termed ** cocaine." An 
mfusion ma<lc with the leaves is 
perfectly clear, and of a beautiful 
yellow. It has an agreeable odour, 
and like the leaf itself is slightly 
acid and bitter. Many French 
people use the infusion as a substi- 
tute for tea, to which the coca is 
preferred owing to its being more 
stimulating, and at the same titne 
less expensive. A "pharmacien," 
named Joseph Bain, was one of the 
first to introduce it into medicine in 
France, in the form of elixir and 
wine, which are frequently prescribed 
in prolonged convalescence and in 
cases accompanied with great pros- 
tration of stren^h. 

The leaves of this plant, either 
smoked ill a pix)c or used as an inha- 
lation, have a decided effect on 
bronchial spasm. Mr. L. Lewis 
recently employed it in this way 
with marked benefit in cases of idio- 
pathic asthma, the dyspnoea and 
distress being much relieved, and 
more especially in chronic irritating 
cough. One gentleman, who could 
not sleep through paroxysms of 
cougliing, now enjoys a full night's 
rest after smoking a i)ipe of coca 
mixed with a small quantity of to- 
hacco. Moreover^ it leaves no head- 
aclio nor uDpleaaant after-effects. — 
J/ojnofopathic World. 
Blood-'Vessels in Motion. — 



An apparatofl of great delicacy has 
lately been devised by Dr. Mosso, 
of Turin, fbr measuring the move- 
ments of the blood-vessels in man. 
A description of it, with figures, 
appears in Comptes Bendus of 
January 24th. The arrangement 
of the pfethysmograph (as it is 
called) consists in enclosing a part of 
the body, e.g., the fore-arm, in a 

glass cylinder with caoutchouc riog, 
lling the cylinder with tepid water, 
and measuring, by a special appa- 
ratus, the quantity of water which 
flows out or in through a tube con- 
nected with the cylinder, as the arm 
expands or contracts. An opening 
in the cylinder is connected by a 
piece of caoutchouc tubing with a 
glass tube opening downwards into 
a test tube suspended froih a double 
pulley with counterpoise, to which 
the riBcordihg lever is attached, in a 
vessel cotitaininga mixture of alcdhol 
and water. When the vessels of the 
arm dilate, water passes froin the 
cylinder into the test tube, which is 
thereby immersed furthei*, so that 
the counterpoise rises ; in the oppo- 
site case water flows back from the 
test tube into the cylihdfer, the test 
tube rises, and the counterpoise de- 
scends. Among other at)piications 
of the apparatus, Dr. Mosso employs 
it in studying the physiology of 
thought and cerebral activity. The 
slightest emotions are revealed by 
the instrument by a change in the 
state of the blood- vessel. The 
entrance of a person during the ex- 

Eeriment, in whom one is interested, 
as the effect of diminishing the 
volume of the fore-s^rifa to lif teen 
cubic centimetres. The work of the 
brain during solution of &q arithme- 
tical or other problem, or the reading 
of a passage difficult to understand, 
is always accompanied by contrac- 
tion of the vessels proportional to 
the effort of thought. — Nature. 

T\ve 'SL^dieol tie&rniiig of 
A.tici©lQ.t ■3a^;7^\i.— "^Joet^.^Jftfe Q,«- 
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resting discovery of what is said to 
be a portion of one of the lost Her- 
metic books of medicine. Hitherto 
all attempts to trace the origin of 
the reputed Hermetic writings have 
failed, and it has been assutned that 
the great ** Hermes "was a mytho- 
logical personsiee invelited^by the 
earlier alchemidls to credit the ac- 
quired knowledge with the authority 
of antiquity. The manuscript, when 
thoroughly deciphered, may throw 
somfe light on this doubtful point; 
but, even if it fails to do so, the fact 
that a fragment of the lost learning | 
of the Egyptians has been recovered \ 
is a itiatter of scientific interest. 
The inanuscript was discovered 
amofig th& boUies of a muminy some 
years ago by an Arab, and on his 
death it was oflfeted to Dr. Ebers, 
who eventually purchased it at a 
considerable price. It consists of a 
single sh&et of paliyrus, about siitty 
feet in length, and the characters are 
in red and black ink. Judging from 
the characters, the date of the 
manuscript may be placed about 
1500 B.C., making it 3000 years old : 
and, if written in the earliet" part of 



the century, it would have been 
contemporaneous with the period of 
Moses's residence at the court of 
Pharaoh. Only a portion of the 
document has at present been trans- 
lated by Ebers, including some of 
the headings of the various chapters, 
such as "The Secret Book of the 
Physicians," **The Science of the 
Beating of the Heart," "The Know- 
ledge of the Heart as Taught by the 
Priest-Physician Nebsecht," "Medi- 
cines for Alleviating Accumulation 
of Urine and of the Abdomen." 
There is every reason to suppose 
that the Egyptians attained a far 
higher degree of scientific knowledge 
than many are inclined to give them 
credit for, at a very early period of 
their history — Lancet. 

The Future of Medical Men. 
— Terra del Fuego has been tra- 
versed by Lieut. Masters, R.N., wbo 
has discovered that the natives be- 
lieve in devils, and hold them to be 
the departed spirits of members of 
the medical profession. The main 
object of their religious ceremonies 
is to keep these devils at a distance 
from them. 
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XVI.— BUILDING INDUSTRIES. 



A New Material for Build- 
ing. — A material suitable for blocks 
and bricks is, acoordins to an in- 
vention of Messrs. Smitn k Pater- 
son, of Glasgow, made from two 
mixtures. The first contains coal- 
tar, mixed with small broken stones 
or shingle, a portion of which should 
be pulverised or mixed with sand, 
RO that the interstices between the 
stones of larger size may be properly 
filled up. The second mixture is 
composed of clay and pitch ; sand or 
chalk may be substituted for the 
clay. The first mixture is mixed in 
a mixing apparatus at a heat which 
is gradually increased until the pro- 
duct is adhesive to the touch. The 
second mixture is formed by grinding 
the powder thus obtained, and is 
added to the first mixture while its 
particles are adhesive to the touch. 
The mixture of the two compounds is 
confined in a close vessel, and heated 
so as to diffuse the vapours uni- 
formly throughout the ingredients. 
In manufacturing a building block, 
the material, after being tested, is 
removed while hot to moulds, and 
pressed and shaped as required. 

How Long will Zinc Roof- 
ing Last P — A controversy is just 
now going ou iu Germany as to the 
durability of ziuc used for roofing 
purposes. The Zeitachrift fur Ge- 
verhe reproduces the calculations as 
to the durability of zinc made by 
Dr. Pettenkofer iu Dingler's Journal 
some years siuce, but points out an 
eiTor in tliem. Rectifying these 
afresh, ou the basis that the oxida- 
tion of one square foot reaches 8*381 
grammea iu twenty-seven years, the 
2^('t'^c/in/t Hnds that a, sheet of zinc 
half a. millimetre thick would occupy 
1243 years iu comiAetQ oxidation. A 



weight of 8 '.381 grammes of zinc 
spread over the surface of a square 
foot would make a layer only the five- 
thousandth of a line thick. If the 
sheet be 0*25 line (a half of a milli- 
metre) thick, there will be 46*04 
such layers, and this multiplied by 
27, gives 1243, the total number of 
years. 

Water-Pipes of Cement. — 
Herr Fuhrenwald, in a communica- 
tion to the Berliner Bezirks-Verein, 
states that the pipes first employed 
gave very unsatisfactory results, 
cracking readily with every change 
of temperature ; but they have since 
been much improved. A sort of con- 
crete is now used, out of which the 
pipes are moulded on an iron core, 
and hardened by slow firing for foiu*- 
teen days. The shape is the same 
as that of ordinary earthenware 
pipes, but with raised external 
mouldings. Dyckerhoflf & Sons, of 
Bierbich, on the Khine, by whom 
these pipes were first introduced, 
make them without mouldings. 
They support a pressure of ten 
atmospheres. They are chiefly used 
for mains, and are free from. the 
defect, common in earthenware 
pipes, of collecting impurities at the 
joints. The pipes are in lengths of 
1*9 metre (about 6 ft.). Larger 
sizes are rather cheaper, and the 
smaller about the same price as 
earthenware pipes. 

The Hardening of Cement. — 
There are, it is known, several varie- 
ties of material included under the 
generic name of Roman cement, 
which have the property of harden- 
ing, after a little, in air or under 
v^atw. Portland cement is slower 
in \\a.Yde\i\TQ.^ Wia.\\ >;\i^ o'Ctksst^, lu- 
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ing takes place too rapidly (as is the 
case sometimes where l^e material 
is used too soon after manufacture), 
the chemical changes which occur 
producing cracks, deformations, &c., 
which seriously compromise the 
structure. We learn from a report 
in the Bulletin of the French So- 
ciete d' Encouragement that M. Ducor- 
neau has discovered a simple means 
of analysis by which any builder 
may be able to ascertain — 1, if a 
cement be Portland, or if it be one 
hardening more rapidly ; 2, the ajge 
of the cement and the time of its 
manufacture ; 3, its strength. M. 
Ducorneau also prepares a compound 
which, mixed with the cement in 
the proportion of onertenth, has the 
effect of retarding the hardening 
process. It thus gives the cement 
the properties acquired by age, but 
without the loss of power of aggre- 
gation which too great age brings 
about. Details of the methods are 
not furnished in the Bulletin, — 
Engliih Mechanic. 

Rendering Wood Fire and 
Water-proof. — M. P. Folacci has 
devised a new mode of rendering 
wood waterproof and incombustible, 
which involves the use of the fol- 
lowing composition : — Sulphate of 
zinc, 551b. ;' American potash, 22 lb. ; 
alum (ammonia base), 44 lb. ; oxide 
of manganese, 22 lb. ; sulphuric acid 
at 60°, 221b.; river water, 551b. 
The above ingredients, with the ex- 
ception of the sulphuric acid, are 
mixed in a boiler, where the water 
is added at a temperature of 113" 
Fahr. As soon as solution is effected, 
the acid is gi'adually poured in. To 
prepare the wood, the timbers are 
placed in a suitable chamber, on 
gratings, and separated by spaces of 
about a quarter of an iuch. The 
composition is then pumped in to 
till completely the receptacle, and is 
maintained therein in a state of 
ebullition for three hours. The 
wood J8 tbeu withdrawn, and dried 
m the air. According to the in- 



ventor, it becomes practically petri- 
fied, and the most intense flame only 
carbonises the surface very slowly. 

The Szerelmey Liquids.— 
These preparations, best known 
under the name of "liquids," are 
rapidly coming into more general 
use. They have been long known as 
really valuable articles for indurating 
stone- work, for waterproofing walls 
of all kinds, and for painting iron- 
work. The liquids are of three 
kinds : the well-known stone com- 
positions as used at the Houses 
of Parliament ; the iron paint in 
colours for iron-work of all kinds, 
which has already lasted seventeen 
years on the iron roofs of the Houses 
of Parliament ; and the liquid 
enamel, a sort of paint, which dries 
rapidly, with a glossy and smooth 
surface. It can oe used on wood, 
iron, and almost anything, including 
tar and pitch. To some extent it 
resembles the iron paint, but it is 
really a new series of preparations. 
Judging from the results obtained 
with the stone compositions and iron 
paints, the liquid enamels should 
find an extensive field of usefulness. 

The Strength of Wood.— 
Herr Him has been conducting a 
series of experiments on the com- 
parative strength of wood and cast- 
iron in their different applications, 
and finds that, in a great number of 
cases, the former has the advantage. 
The strength of the wood was found 
to be in direct ratio to its density ; 
and this strength was increased by 
immersing the pieces of wood in 
linseed oil heated to between 80" 
and 100" Centigrade (185" and 212" 
Fahr.) for two or three days. 

Damp-proof Bricks.— M. Se- 
bille, a French architect, has obtained 
a patent for damp-proof bricks. He 
injects bricks, tiles, &c., with tarry 
products of coal distillation, and 
finds theiD petleoi^V^ \TK:^t\x\fc'!iis\'^\Rk 
humidity. "KoV\vv5i^\a«aA.^ ^» *wi "^<a. 
kind oi cemevA. VXx^aX, *\^ ^ ^^ \\ss^ 
with them. — EngllsU M.eclwxu\c. 
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OlMS-roofing on a Kew Prin- 
ciple.— At tbe Great Wt!8teru Gail- 
yrtky the long railway shed extending 
from the Great Western Hotel to the 
departure platform has recently been 
almost entirely roofed with glass 
accordiutfto the new system invented 
by Air. W. Edgcumb Bendle. The 
advantage gained lies in the fact 
that eacli pane of glass rests upon a 
groove, which is so constructed as to 
admit not only of the glass con- 
tracting or expanding with the vari- 
ations of the temperature, but of tbe 
escape of all vai^orisation from with- 
in ; while at the same time no water 
from without can possibly penetrate.* 

A Now Flooring. —A commu- 
nicatiou has been made to the North 
of France Industrial Society as to a 
new system of parquet flooring in- 
vented by M. Briffaut. The squares 
are composed of slips of oak or other 
wood, or a combination of woods, 
forming patterns ; the pieces are 
held together by a layer of bitumi- 
nous cement laid hot on their under- 
side; and this cement is in turn 
covered with a paving tile, so that 
the three substances are intimately 
united. In order to obtain a more 
perfect adherence, conical iron pins 
are driven through holes left in the 
tiles, and into the wood, while the 
cenient is still in a liquid state. Tbe 
squares are laid in mortar or cement 
over a layer of sand, and are joined 
together by very fine iron tongues 
fitting in grooves. This system is 
applicable where marble and ordi- 
nary pavements are employed, and 
the inventor has the intention to 
apply it to cabinet-work. — Journal 
of the Society of Art,'<. 

An Improved Floor Olamp.— 
Carpenters, cal)inet - makers, and 
others, who find it frequently neces- 
sary to clamp fiooriug- boards or 
portions of furniture together, are 
provided, by an invention patented 
June 8, 1875, to Mr. W. D. Clark, 
of Spriifffiield, 111-, with a novel 
and siiapJe tool especially adapted 



to such purposes. It consists (says 
the Builder) of a sleeve, which at its 
lower extremity carries a caps, and 
at its upper end has a handle. 
Passing through the sleeve is a rod 
having a screw point at its lower 
end, and turned by the upper handle. 
Attached to a collar on the sleeve is 
a rearward extending arm, the end 
of which is turned downward and 
toothed, so as to engage with the 
surface of the joist A slotted and 
grooved arm is pressed by the cam 
against the boards, when the said 
cam is suitably revolved by the 
handle. The holding arm prevents 
any rearward motion of the device, 
which is still further secured by the 
screw point entering the wood of the 
joist. 

A ITew Method of Polishing 
^Coulflin^s. — A machine for polish- 
ing mouldings was exhibited at tbe 
fair of the American Institute. It 
was an adjustable table, carrying 
horizontal rubber rollers, which 
grasp the strip of moulding and 
present it to the action of a recipro- 
cating polisher. This last is a com- 
position of fine emery, which is made 
m a plastic state and applied to a 
piece of moulding similar to that to 
be polished. The result, when the 
composition is hard, is a perfect 
matrix, into which every indenta- 
tion or projection of the mould tits. 
The cast is then mounted in a box 
and rubbed to and fro on the mould- 
ing, as the latter is carried beneath 
it. The advantage gained is the 
increased sharpness and accuracy of 
the edges and the thorough polishing 
of the whole work — a proceeding of 
some difficulty by the ordinary use 
of saud-paper. 

Innocent *^ aSinc -White." — 
In reference to a report by Mr. 
Ileflgraye, on the manufacture of 
white-lead, Dr. Harff, the Professor 
of Chemistry to the Royal Academyi 
aga.m dTa.wa the attention of artists 
and. t\ie ■^\\\A\.vi \.<a '''"ilv£vvi->«\v>^ie;" as 
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of le^-poisoping extend not; ^^\Y 
to those who jnanufacture wjiitis- 
lead, but to house-pointers, artists, 
and all who come in contact with 
;t. Its defects as a pigment must 
lead to itis being given ifp, sooner or 
later. The greatest of its defects, 
the tendency to turn yellow and lose 
opacity, arises from its saponifying 
when mixed with oil. Its principal 
recommendations are what is called 
its *' body " (or covering power) and 
the ease with wlic'i it xs laid on. 
Many artists are now using zinc- 
white, which retains its opacity and 
does not blacken en exposure to foul 
air. For artistic purposes zinc- 
white can be prepared nearly equal 
in body to white-lead. For more 
thail a year Pr- Barff has been work- 
ing on zinc pigments with a view to ■ 
their being used also in house paint- i 
ing ; and from the results of his ' 
experiments he has arrived at the 
important conclusion that sulphide 
of zinc, properly prepared, can be 
made to have as good covering pro- 
perties as white-Sad, and that the 
addition of magnesia in the manu- 
facture renders it as agreeable to 
worji. JJaviug arrived at this long- 
sought desideratum, the Professor 
"calls the attention of those inter- 
ested to the fact that they can ohtain 
a better paint in all respects than 
white-lead, and one which has no 
injurious elfects on the health of 
those who prepare or use it." 

Ipp roved PweUiixgs. — Jn the 
beginning of June several members 
of the Koyal Institute of British 
Architects paid a visit to the * * im- 
proved middle - clq,gs dwellings," 
which Mr. Matthew Allen lias 
erected on his estate at Manor Road, 
Stoke Newington. Mr. AUen, being 
convinced of the necessity of various 
improvements in suburban middle- 
class dwelliugF, after devoting several 
years' attention to the subject, carried 
out an experiment on a somewhat 
lar^e scale in Manor ^ad JBethune 
roads, where be erecped tweuty-four 



houses, apd the experiment was so 
far successful that the majority of 
thena were let before they were 
completed. 

The houses are divided into six 
blocks, and, while they are built on 
the "flat" principle, each house is 
entirely distinct. Of the twelve 
houses on the ground floor, eight let 
at £20 per annum, and contain live 
rooms, with lobby entrance, lavatory, 
coal cellar, larder, and other con- 
veniences. Above these are eight 
£40 houses, containing nine rooms, 
occupying two floors, and littcd with 
bath-room— supplied with hot, cold, 
and soft water — lavatory, hot closet, 
conservatory, &c. There are four 
£.35 houses, which have seven rooms 
on the ground floor, fitted with every 
convenience, and besides the garden 
in front, there is a large ci0(iuct 
lawn in the rear. Above these four 
houses arc four £G0 houses, each 
containing thirteen rooms, fltted 
with bath-room and other conve- 
niences, and these have also a lawn 
in the rear. Beyond the croquet 
lawns is a long gravelled walk, hav- 
ing on one side flower borders, and 
on the other side lean-to greenhouses, 
vineries, &c. Behind the wall of 
the greenhouses are the gardener's 
cottage, potting sheds, coach-house 
and stables, and in a line with tliese 
is a row of washhouses — one for 
each tenant — fltted with washing 
coppers, troughs, &c. The roofs of 
the washhouses are flat, and form a 
long terrace walk. In the rear of 
the vineries and greenhouses is a 
kitchen garden, to which all the 
tenants have free access, and they 
can purchase any of its produce on 
application to the gardener, who 
calls at each house daily for orders. 

The arrangements of the build- 
ings, as regards the number of 
rooms on each floor, are partly upon 
the Scotch principle, while the, Wj- 
ing-out oi tVe g^xoxroi^^ "\^ ^\?w£t ^^J^sa 
French sy atem *, a.\i^ ^x . K^^^i. ^^ 
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aU-important feature of an English 
home — perfect privacy." The ceil- 
ings between eacn flat are constracted 
of concrete, with iron joiBts running 
through the centre, and are therefore 
fireproof. In 1874, encouraged by 
the success ef the above experiment, 
Mr. Allen be^an to erect two more 
blocks, comprising eight houses, on 
an adjoining estate, which were 
nearly all occupied as soon as they 
were completed ; and last summer 
he erected two additional blocks, 
each consisting of six houses instead 
of four, aud there are eight rooms 
in each house, which comprises one 
flat. 

No wood is used in the construc- 
tion of any of the carcases of any of 
the houses, and where iron is em- 
ployed it is always embedded in 
concrete. There are no drains imder 
any part of the buildings. All the 
internal partitions are constructed 
of brickwork, and in no part of the 
building is a lath used. 

One of Mr. Allen's objects has 
been the saving of space generally 
wasted in passages and stistircases, 
and in this, as in many other re- 
spects, he has decidedly wrought 
many valuable improvements. — 
Times. 

The Patent Self - Acting 
House and Alarm Bell. — This 
is a very ingenious little instrument, 
constructed so that it may be ap- 
plied to the inside of any door, when 
it not only prevents the ingress of a 
would-be intruder, but also gives a 
very loud and continuous alarm 
when any attempt is made at entry 
from without. It consists of a metal 
frame carrying a strong clock spring, 
which, when wound up and released, 
works a rack and pinion which are 
connected with a hammer, that is 
caused to vibrate rapidly and to 
strike the alarum ; this it continues 
to do for a sufficient length of time 
to alarm the household. When in 
use it is placed on the floor, about 
three inches from the door to be 



secured, the upper point resting 
against the door itself. On the 
sughtest attempt to open the door 
the point is pushed downwards and 
releases the catch that restrains the 
action of the alarum, which then 
rings loudly as long as the pressure 
is kept up against the door. 

To ladies travelling and sleeping 
in hotels and lodging-houses this 
little contrivance will be a great 
boon ; it gives a sense of security 
that is not afiforded by any strange 
lock or bolt ; and in some situa- 
tions both are absent. It is really 
of no small importance that a tra- 
veller should retire to rest knowing 
that no attempt even can be made 
on her coin, jewels, or other valu- 
ables without creating an alarm 
sufficiently loud to w^e not only 
herself, but the other inmates of 
the house. 

The instrument is of a small size, 
being under 5 inches in length by 
24 inches in width ; it is portable, 
comparatively inexpensive, and is 
contained, entirely in one piece, no 
key being required to wind it. We 
can trace but one defect, which is, 
that if its presence is suspected it 
is possible to push it down from the 
outside by passing a long flat blade, 
as that of a table-knife, under the 
door. This, however, is a point 
that could be easily remedied by a 
slight alteration in the mode of 
manufacture. The price is mode- 
rate, and we should anticipate that 
it will be very generally used and 
appreciated. — The Queen. 

*' Made Ground."— A contem- 
porary recently called attention to 
the peril of placing new residential 
property upon a foundation censist- 
ing of "old cabbages, fish-bones, 
old shoes," &c., to the depth of five 
feet. We fear the practice of 
"making ground" by levelling up 
with "rubbish" of every descrip- 
tion is not only widespread, but 
aVraost \XTivvet%«X. '^V^ vsv\^^m^ 
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the site for an "improvement'* 
requires raising, is to let it to some 
contractor, who immediately sub- 
lets it to a nondescript tradesman, 
who emblazons the site with a 
placard, "Brown's Shoot," "Ro- 
binson's Tilt," or "Rubbish may be 
shot here. " If possible a hoarding 
is put up round the land ; in any 
case a barrier of some kind is erected, 
and the speculator either himself 
takes a toll from the carts which 
congregate to the spot, or places an 
old man or woman to perform that 
pecuniary service on his behalf. 
This method of procedure is so com- 
monly adopted that it is even pur- 
sued in the case of pleasure gardens. 
More than one square in a populous 
district of London has been recently 
"levelled up" with decomposing 
matters collected by the open 
"shoot." A year or two hence, 
when the land has settled, and the 
surface soil has been washed down, 
a putrefying surface will be exposed, 
and perhaps an outbreak of fever in 
the row of houses overlooking this 
elegant garden— so healthful for the 
children to play in — will perplex 
the local practitioners. It is absurd 
to go to the expense of closing intra- 
urban graveyards and removing 
nuisances by costly expenditure, 3 
We create new beds of pest-breeding 
rubbish, and call them " made 
ground." The remedy officially 
proposed is to cover up the evU 
with a layer of concrete. This may 
be the only practicable plan where 
the mischief is done . but the prac- 
tice should be summarily inter- 
dicted. — Lancet. 

Are New BTuiaings Safe P— 
Regulations in regard to the fitness 
for occupancy of dwellings, es- 
pecially new ones, demand a cer- 
tain degree of dryness, and the 
questions as to what the amount of 
moisture in a wall at any particular 



time may be, and as to what state of 
dryness is required by considerations 
of health, have been much dis- 
cussed. In particular places, a 
certain period for drying new build- 
ings, dependent upon climate, ma- 
terial of construction, and style of 
architecture, may be fixed by ex- 
perience as necessary, but the direct 
testing of the walls as to the amount 
of moisture in them has usually 
been untrustworthy. In view of 
these facts, a number of experi- 
ments have been made by Dr. Glass- 
fen, under the direction of Professor 
'efctenkofer, for the accurate deter- 
mination of the amount of moisture 
present in walls at any time, and 
a method lias been found that 
gives satisfactory results. Portions 
of the plastering, taken from dif- 
ferent parts of partition walls, 
were tested. The free water and 
water of hydration of the lime 
were determined separately, the 
former by drying sifted specimens 
in a Liebig's drying tube, in a cur- 
rent of air, freed from carbonic 
acid, and the latter by passing a 
current of carbonic acid over the 
specimen, thus dried, while heating 
it. The general conclusions from 
the tests made of a great number 
of buildings, under varying con- 
ditions, were that there is a con- 
stant loss of moisture proportional 
to the time, and that there is a 
great difference between the times 
of drying in winter aud summer, 
and of exposed and unexposed 
buildings. Further tests, however, 
involving numerous details, are 
considered necessary, in order to 
answer the question as to when a 
new building may be declared dry ; 
but it is hoped that the publica- 
tion of the above method and the 
detailed results may lead to fuller 
investigation at the hands of com- 
petent persona. 
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It is claimed that the illuminating 
power of tho new gas is treble that 
of the gas at present used in our 
streets, manufactories, and houses. 
For instance, a No. 1 burner con- 
sumes one foot of coal gas an hour, 
while a No. 3 consumes three feet ; 
but when the new gas is used, a 
No. 1 burner will give as much 
light as a No. li through which coal 
gas is consumeiL The new light is 
said to be clearer than ordinary gas, 
more like daylight in appearance, 
and more compatible with good 
health, because it is free from tar 
and sulphur, and cannot give ofif 
any waste carbon. As regards cost, 
we are informed that, while ordi- 
nary gas cannot be produced under 
any conditions for less than a shil- 
ling per thousand feet, the same 
quantity of the new gas may be 
manufactured, even in a small way, 
for less than a shilling. One of the 
reasons of this reduced cost is that 
only about twelve men would be 
re(^uired in making the new gas, 
against at least one hundred who 
are needed under the present sys- 
tem. We may illustrate this by 
explaining that in the manufacture 
of ordinary gas a good many men 
are necessary to keep up the supply 
of coal to the retorts, and to remove 
that which has been burnt into 
coke ; but this work does not form 
part of the process of making the 
sewage gas. 

Burning Gas from Wood 
and Petroleum. — The process of 
Messrs. Date and Eichbaum for 
making illuminating gas is suffi- 
ciently novel and interesting to 
warrant the following description of 
the system lately introduced into ■ 
the town of IngersoU, Ont. The \ 
retort benches (threes) here in use 
have some dififereuces from the ar- 
rangement usual for coal-gas. The 
upper retort is provided with an 
inner or interior retort of cast-iron, 
j'nio which a regulated supply oi 
crude petroleiurx i& fed by an air- 



compressing device. The operator 
having thus perfect control of the 
amount of oil introduced, a gas of 
any desired candle-power can be 
made. The charging of the retorts 
and the operations mvolved in the 
process are as follows : One of the 
lower retorts is charged with 150 
pounds of ordinary cord-wood, and 
as soon as gas begins to be evolved 
— which is almost instantly — by 
means of suitably arranged pipes 
and valves, the wood-gas is thrown 
into the upper retort, in which it 
comes in contact with the heavy 
vapours evolved from the petroleum. 
The two gases thus commingled are 
then passed over a lengthened 
heated surface, the resultant pro- 
duct being a iSxed or permanent gas 
of any desired illuminating power, 
leaving little or no residuum. The 
charcoal resulting from the process 
is declared to more than pay for the 
wood employed. 

Petroleum deprived of 
Odour. — It has been very gene- 
rally supposed that to attempt to 
deodorise petroleum was much like 
trying to wash a black man white, 
and certainly all the attempts 
hitherto made have ended in 
failure. It would seem, however, 
that Mr. S. E. Johnson, of Ashby- 
de-la-Zouch, and Mr. E. E. Johnson, 
of Manchester, have discovered a 
method of treating petroleum and 
other mineral oils, by which they 
not only purify but deodorise those 
useful hydrocarbon liquids, and, 
what is more, eflfect that desirable 
object in a simple and inexpensive 
manner. Chloride of lime is first 
introduced into the cask or other 
receptacle containing mineral oil or 
spirit, in the proportion of about 
3 oz. of chloride of lime, more or 
less, to each gallon of the liquid, 
according to the degree of its im- 
purity, and thus chlorine gas is 
evolved in the midst of the oil or 
spixVt. \i Tv^Q.^^«,?».x^ \}tva <iVQlation 
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by pouring in hydrochloric acid, 
when either by agitating the recep- 
tacle or by the application of an 
agitator or stirrer, the contents of 
such receptacle are agitated so as to 
bring the whole of the liquid into 
intimate contact with the chlorine 
gas ; the oil or spirit is then passed 
into another inclosed vessel, con- 
taining slaked lime, which, having 
an affinity for the chlorine gas, soon 
absorbs the same, removing all 
objectionable traces of such gas, 
and leaving the mineral oil or spirit 
sufficiently deodorised and puriHed. 
— English Mechanic. 

Oas-Bumers in Competi- 
tion. — There has been a discussion 
in Worcester (Mass.) as to the supe- 
riority of gas-burners. Professor 
Kimball says : * * An Argand burner, 
consuming 5 ft. to 7 ft. of gas, gives 
48 per cent, more light than the 
common brass fish-tail burner ; the 
Ellis patent 48 per cent, more ; the 
Evans 58 per cent, more ; and the Gar- 
land patent 64 per cent. more. The 
Ellis equals the Argand ; the Evans 
gives 10 per cent, more light, and the 
Garland 16 per cent. Two burners 
of each patent were used, and the 
results are given." The Garland 
patent includes in its specifications 
the tapering stop, outer case, and 
tip. There would seem to be no 
doubt, according to Professor Kim- 
ball's statement above, that by a 
perfectly fair test the Garland 
burner has distanced all competitors 
by 4 per cent. 

An Improved Stove. — An 
improved stove has been invented 
by William Young Cruikshank, 
Shamokin, Pennsylvania. The ob- 
ject of this invention is to utilise 
the vastly accumulating anthracite 
coal-dust of coal mines in a direct 
manner, without special preparation 
and expense, so that the same is 
fed in a dried, heated, and well- 
regulated state to be haraed in the 
stove or furnace. The new features 
consist in a distributing cone, a 



drying plate, and a revolving feeder, 
by wmch the coal-dust is conveyed 
in small and thin sheets continually 
to the fire below. 

Petroleum as Fuel. — The 
average latent heat of the vapour of 
petroleum has not been very satis- 
factorily determined, but it is 
known to be very low. Dr. Ure 
states it at 184, that of steam being 
1000, of alcohol vapour 457, and of 
ether vapour 313 — that is, an 
amount of heat that will vapourise 
but 1 lb. of water, and about 2 2 lb. 
of alcohol will vapourise 5 4 lb. of 
petroleum (assumiug no important 
change of specific heat during the 
change of state). By measure the 
amount of heat or fuel that will 
vapourise 1 gallon of water should 
vapourise no less than 6^ gallons of 
petroleum. This is an important 
practical point in this connection. 
The density of its vapour is very 
high, averaging, if the whole mass 
be converted into vapour, six and 
a-half times the density of air at 
the same temperature. At 500"* 
Fah. it will pass into vaporous form, 
except a trifling per-centage. 

Atmospheric Gas.— An inven- 
tion of Mr. John R. Allen, of 
Chicago, relates to certain improve- 
ments in apparatus for carburetting 
air or gas for the purpose of illumi- 
nating and heating, its object being 
to thoroughly and uniformly charge 
the air or gas with the vapour of 
the hydrocarbon liquids— such, for 
example, as naphtha, benzine, and 
the like, in such a manner as to 
produce when burnt a brilliant and 
steady flame. The invention con- 
sists of an open-mouthed vessel, 
formed of two concentric cylinders 
united to a common bottom, and so 
arranged that an annular space is 
left between the two for containing 
water, in which annular space an 
ordinary gaa-\io\Afet \!& ^^\>. 'Wsfc 
inner cylinder, w\i\c\\ \sycva& *Ockfc 
carburetting cViasiiXiet ,\s ciQ\i^\rt>^^\ife^ 
with a ftarmg mo\\\i\\, ^-V^ cJ^V-^*^ ^^ 



190 



THE TEAK-BOOK OP FACTS. 



which is to prevent any hydrocarbon 
fluid from ueing carried over into 
the annular chamber between the 
two cylinders, and thus to avoid 
waste. Near the bottom of the 
inner chanilx^r there is arranged a 
diritri]>uting lx)x having discTiargo 
i)i]ios, with an elbow or beud de- 
ilcctiug the air on tlic l>ottoni of the 
carburetter in opposite directions, 
and making a thoroucli -cigitation of 
the hytlrocarbon fluid. 

A New Incandescent Light. 
---Hauueckcr, taking advantage of 
the ^)roi>crtics of incaudcscence, has 
obtained a lamp of extraordinary 
brilliancy by directiug the Hame of 
a spirit-lamp of special constmc- 
tiou, and feci by a curreut of oxygen, 
against a cylinder composed of sili- 
cate of lime, magnesia, and olivine, 
which latter is a natural silicate of 
magnesia. The cylinder composed 
of these earths ib compressed by 
liydraulic pressure, in a manner not 
very ditlcreut from the method em- 
ployed for formiug the cylinders 
used in tlie Druniniond light. 

Peculiarities of Flame.— The 
subject of flame is &till involved in 
considerable obscurity. Among re- 
cent contributions to it may be 
noted one by Dr. Karl Neumann, in 
the August number oi Dingier' 8 Poly- 
fechniaches Journal. He accounts 
for the fact that a gas flame is not 
in immediate contact with the edge 
of the burner, or a candle -flame with 
the wick, as also that a flame does 
not come close to a cold body to 
which it may be ai)plied, by the 
heat-removing action of the solid 
substance. I'he gases in certain 
parts are cooled down under their 
temperature of inflammation ; and 
there the flame is extinguished. 
The great interval between the 
flame of a gas that is streaming out 
very quickly, and the ihouth of the 
burner is mainly due, he thinks, to 
the velocity of the current in tAie 
neighbourhood of the biimet being 
greater than the velocity of propa 



gation of the inflammation. At the 
point where the flame begins, in 
- such a case, the latter velocity be- 
I comes equal to the former. The 
: comparative velocity of inflamma- 
I tion of different kinds of gas or va- 
pour burning in air might thus be 
expeiimentaUy determined. — Eng- 
lish Mechanic 

An Improvement in Safety 
Lamjift. — An improvement in 
safety lamps lias been devised by 
M. A. B. Boullenot of Paris. It 
consists in supplying safety- lamps 
with air from outside the mine. 
Fixed x)ipe8 are carried down the 
mine, and branches are led into all 
the workings. Through these, com- 
pressed air is forced from the sur- 
face by air-pumps, and lamps Are 
screwed to the air-pipes. The 
cylinder which incloses the flame is 
protected by a cage, and the pro- 
ducts of combustion pass off through 
two pieces of wire gauze. The 
match for lighting the lamp is in- 
serted through a spring clip, ignited 
within the lamp, and cannot be 
withdrawn until extiDguished. 

StdjOhul: in Qas.— An endea- 
vour has been made recently to 
prove that the sulphur in gas cannot 
be sensibly injurious, since the 
sulphurous acid in a gas-lighted 
room is said ndt to amoubt to more 
than one-half-millionth part of the 
atmosphere filling the room. But 
just as in the parallel instance of 
drinking-water, the difllerence be- 
tween a pure and an impure atmo- 
sphere resides in these minute dif- 
ferences, and one imrt of sul- 
phuretted hydrogen in two millions 
of air would render the air intoler- 
ably vile. A projjer estimate of 
the importance of tracing powerful 
poisons in the air we breathe is 
encouraged by considering how 
great is the quantity of air which 
we take into the lungs and bring 
into coTita.cfc witli the delicate lung- 
attuctxwce \Ti >t\!L^ ^iowc^fc <i1 the 
twenty -iowT \i.o\xt^. K\i^ 'Oasst^ siass^ 
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be little doUbt that anything like 
one part of stilphurfetted hyalx)gen 
or sulphuroas acid itl two millions 
of air, would constiiute a most 
serious atmospheric imparity. — 
Sanitary Hecord. 

The Bangets of l*etlrbliBTini. 
— The catastrophe conseqtielit tlpoh 
an ordinary accidexLt in the lisie of 
petroleum for the purposes of arti- 
ticial light on boatd the GollAth 
training-ship natul*ally suggests 
Seribus misgivings as to the 
employment of that trieacherous 
md.terial. The vessel was under 
the management of locAl- poor-law 
officials, and the first question that 
arises is, is it the practice fot those 
officers, when in charge of work- 
houses, infirmaries, or pauper 
schools, to adopt the s^me means 
of illuriiination ! The horrors 6l a 
workhouse filled with the old, the 
sick, the imbecile, and very young 
children, such as constitute the 
usual residents of such an establish- 
ment, Set on fire by a similar and 
by no means uncommon accident to 
a similar agent, are terrible to con- 
template. The cheapness and illu- 
minating power of minelpal oil are a 
great temptation to its use. Ln- 
provements in lamps for burning it 
are carrying it into use far beyond 
the dwellings and the shops of the 
poor. To disguise its real nature, a 
variety of fine names are given to 
the product of the oil wells refined 
up to different degrees of purity. 
The primary danger of the unrefined 
or imperfectly refined sorts of oil — 
that of giving off a highly inflam- 
mable gas at a low temperature — 
can be avoided by the manufac- 
turer ; but nothing, we believe, has 
been done, or possibly can be done, 
to prevent rock oil, under any of 
its aliases, when spilled in contact 
with flame, causing an inextinguish- 
able fire so long as a particle of it 
remains unburn ed. A barrel of 
gunpowder is not a more dangerous 
piece of furniture in ^ room th^n a 



Setroleum lamp, under whatever 
esignation it o Drained its entrance. 
— Pall Mall Gazette. 

Stoved aiid (lirates in New 
ftootns. — It has been suggest'ed, 
remarks the Sanitary Recurdy by 
Mr. tliloart, who had for some 
years the Hianagement of the build- 
ings erected by the Society for Im- 
proving the Dwellings of the Indus- 
trious Classes, that stoves and grates 
should in f\iture be dispensed with 
in the rooltis of any new establish- 
mehts for wotking-men, built under 
the Artisans' Dwellings Act. He 
has found that the chief difficulty 
of the inmates hsi-s been in the 
storing of the coal and other fuel in 
their rooms, and that, when to this 
was added the subsequent disposal 
of the ashes, the nuisance became a 
grievance. He recommends that 
the buildings should be warmed 
throughout upon some principle 
which will, whilst heating the 
rooms, furnish at the same time a 
constant supply of hot water to the 
tenants. The suggestion is an ex- 
cellent one, and, fortunately, there 
is a system of heating extant which 
is equal to both services. With the 
common method of heating by hot 
water, of course, it is not possible 
to withdraw any of the circulating 
water, nor would it be pure if it 
were withdrawn. lUit with the cy- 
linder system the water can be with- 
drawn at any time from the pipes, 
and the circidating water can be as 
pure as possible. The cylinder is 
always kept full, and as the water 
heats, it courses along through the 
heating coils, which, however, can 
be fitted up with stop- cocks should 
the heating not be necessary. There 
is no possibility of any explosion of 
the boiler, for the boiler holds but a 
few quarts of water, and the cy- 
linder cannot possibly suffer from 
the effects oi ixosX.. TV'^ w^^ *wt^ 
that would lieed ?A\.e\i\AQra.^w^$>c\i^ 
one in. t\ie \)aaemeii\» ^oot, ^xA *0o»i^ 
could be fitted ^\^ V\VXv \>k^^ ^^^ 
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combuttion furnace. We under- 
stand that Mr. Eassie has adopted 
this method of hot-water supply, 
and has found it to answer admi- 
rably. With it a house can be 
heated with hot water, and the 
same water can be drawn off at any 
level for culinary or ablutionary 
use. 

The Oas Supply of London. 
— Mr. H. Chubb (late Secretary to 
the Imperial Gas Company) read a 
paper on ** The Supply of Gas to the 
Metropolis," before the Statistical 
Society. London was now supplied, 
said Mr. Chubb, by eight com- 
panies, but there were originally 
thirteen. These eight companies 
liad seventeen maniuactories ; the 
share and loan capital of the 
united companies amounted to 
rather more than 11,000,000/. ster- 
ling, and the maximum I'ate of 
dividend allowed to be paid on the 
total share capital averaged 8 '7 per 
cent. In the aggregate over a mil- 
lion and a half tons of coal are used 
every year in the manufacture of 
gas in the metropolis, and the quan- 
tity cousumed in the past year 
amounted to about thirteen millions 
of thousands of cubic feet. There 
were at present 54,119 lamps in the 
public streets in the metropolis, 
lighted by means of gas; and the 



mains of all the companies, of vari- 
, 0U8 sizes, from 4 ft. to 3 in. in 
diameter, reached the enormous 
I length of over 2,000 miles. This 
, immense trade had risen up within 
i the last sixty vears. After alluding 
to the recent legislation with regard 
to the metropolitan gas companies, 
he referred to the various charges 
brought against Ihem. The alleged 
overbearing conduct of the com- 
panies was probably due in some 
measure to the necessity which 
existed for the companies to ask 
their consumers to pay their ac- 
counts with some decree of punc- 
tuality ; but the London companies 
collected their accounts, not monthly, 
as was done in many provincial towns 
and in all continental cities, but quar- 
terly ; and as to the alleged nigh 
price, in no city of the world out- 
side England was the supply of gas 
so good or so cheap. In London 
the normal price was at the rate of 
3«. 9d per 1000 cubic feet for gas 
equal to sixteen sperm candles in 
illuminating power. In Paris the 
price was 6«. 7 Jrf. ; in Berlin, 4ts. 3|d. ; 
m Amsterdam, 68. ; in Vienna, 
58. 8^d. ; in New York, 10*. ; and 
in the other cities in the United 
States 128. per 1000 ft., and the 
quality in these places was much 
inferior. 
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Boring Artesian Wells. — 
In various parts of Scandinavia^ 
Artesian wells are bored by means 
of a jet of water. A description of 
the process is given in Dingler's Poly- 
(echnisches Journal. The stones, in 
the diluvial ground, which are a 
hindrance to such operations, are 
thrust to the one side if small; if 
large, they are shattered with dyna- 
mite, and the boring is thereafter 
proceeded with. In Kiel twenty- 
two Artesian wells were thus bored 
in the last half of 1875. 

Under the Water to France. 
— One of the most remarkable and 
at the same time impracticable plans 
which have been suggested for rapid 
and agreeable transit across the 
English Channel, has recently been 
exhibited at the Palais de Tlndustrie 
in Paris, by its inventor, Dr. La 
Combe. He calls his project "the 
submarine boat," but the boat is 
really a portion of a huge carriage 
which is to run'upon a railroad laid 
on the sea bottom. There is no 
tunnel, nor anything thereunto re- 
sembling. The road bed is of beton, 
which is laid by divers, and on this 
are fastened three galvanised iron 
rails. The outer ones are for the 
wheels of the carriage, and the inner 
one is raised so as to be embraced 
by rollers, centrally attached to the 
latter in order to prevent rolling 
and derailment. The boat, at aU 
points watertight, is secured to the 
heavy carriage, and the whole is 
driven by a screw actuated by com- 
pressed air transported in suitable 
reservoirs. The latter also supply 
fresh atmosphere for respiration 
within the boat, and a machine is 
provided for removing any excess, 
as well as the vitiated air. The 



interior is illuminated by the elec- 
tric light, the current being led 
to the vessel by a wire from Dover ; 
said wire also serves for telegraphic 
purposes. The inventor proposes to 
arrange guard rails so as to keep the 
track always clear, and he provides 
a double-doored chamber in the 
vessel, so that, in case of necessity, 
a diver can emerge to examine the 
line. Should by any possibility the 
vessel stop, a buoy is inmiediately 
sent to the surface of the water, 
carrying an air tube, so that the 
supply of air may not fall short ; 
and in case of erave accident, the 
vessel can be altogether cut loose 
from the carriage, when it will rise 
to the surface and float. A series 
of buoys on the surface will mark 
the line of the road. Dr. La Combe 
thinks that his project is practica- 
ble, and believes that his vessel 
could make the journey of 21 miles 
in about half-an-hour. 

Wasted Water-power. — At a 
meeting of the Edinburgh and Leith 
Engineers' Society, in the early part 
of 1876, a paper on the "Utilisation 
of Water- Power " was read by Mr. 
R. C. Eeid, who, after expressing 
the opinion that the price of cofd 
must inevitably increase, described 
the Shaws Waterworks for supply- 
ing water to the manufacturers of 
Greenock, and the amount of work 
they were capable of yielding, esti- 
mated to 1,000 horse-power. Mr. 
Reid next referred to the immense 
sources of unused mechanical energy 
in our rivers, and to the admirable 
means of storing water, which at 
present existed in the various lochs. 
He estimated \\i?i ^^^^^^ <2>\ '^'^ 
water i\ow\tig o\\\. ol \jR»Oa 'Yw^ \sJ^ 
12,000 l\oTae-vo^NeT,\iOv^\ ^^\ssxftOvv 
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at 23,000, and of Loch Awe at 
8,000 horse-power. The tides were 
also a source from which coidd be 
derived a great amount of power, 
aud Loch Etive, at Connel Ferry, 
was |)ointcd out as a most favour- 
able place for utilising tidal energy. 
It was estimated that the tides in 
the locality were capable of exerting 
10,000 horse-power. 

The Liverpool Landing>- 
stafi^. — It will bo remembered that 
on the afternoon of the 28th of July, 
1873, the great landing-stage at 
Liveriwol was destroyed by fire, an 
occurrence which caused no little 
inconvenience to the passengers 
crossing the Mersey. The old stage 
consisted of iron pontoons, which 
suuported five large wrought -iron 
kelsons on box girders, about 20 feet 
apart, running longitudinally the 
whole length of the stage. Across 
these kelsons were placed pino beams 
the width of the stage, and varying 
in thickness from IG inches to 14 
inches by 12 inches. Upon these 
beams was fastened the longitudinal 
pino deck, or planking, 6 inches by 
4 inches, and crossing this again 
were groenheart sheathing planks, 
G inches by 2 inches. The whole of 
this was caulked and pitched, to 
make it independent of the action of 
the water and the weather. The 
new stage consists of the pontoons 
and large wrought- iron girders as 
before, but, in place of wooden 
beams, iron beams have been substi- 
tuted through the entire length of 
the stage. The pine deck -planking 
has been replaced with green heart, 
and gi-eenheart sheathing, as before, 
comi)letes the decks. The new 
w rough t-iron beams weigh nearly 
1500 tons, and this fact alone will 
give some idea of the magnitude of 
the undertaking, which has been 
successfiUly completed by Messrs. 
Brassey, who were the contractors 
for the works. — Quarterly Journal of 
Science, 
The new Market-place o€ 



Madrid. — A new market-place has 
been opened at Madrid, the mate- 
rials of which were all sent out from 
this country. In design these mar- 
kets are somewhat smtiilar to the 
Halles Centrales in Paris, but are 
bolder, more ornamental in cha- 
racter, and very lofty. Structurally, 
the markets are composed of sepa- 
rate pavilions, the Mostenses mar- 
ket having three, each 127 feet long 
and 90 feet wide, the pavilions being 
connected by passages, making alto- 
gether a rectangular area of 38,500 
square feet. The Pebada market 
covers an irregularly-shaped area of 
GO, 000 square feet, and is composed 
of four principal pavilions, each 119 
feet long and 79 feet wide, three 
irregiUar pavilions and one lofty 
central dome, the pavilions being 
connected by several ways, as at 
Mostenses. In these two structures 
there is nearly 4000 tons of cast and 
wrought-iron. Below each market 
the space is utilised for cellars, the 
ground -floor being supported by 
cast-iron stanchions. The roofs are 
covered with galvanised corrugated 
iron, and there is ample ventilation 
by open louvres in the roofs and 
sides of each pavilion. — Quarterly 
Jmirnal of Science. 

Pavine with Pig-iron. — 
Twenty diflferent kinds of paving 
have been tried in Paris ; wood 
paving has been judged, in bitumen 
paving there is room for improve- 
ment, and paving by pig-iron has at 
last been tried. A bed of mortar is 
first laid down, which is covered by 
a strong layer of asphalte ; it is in 
this layer that the iron cakes, which 
are about 1*G in. thick, are set. 
These cakes, it appears, preserve 
the homogeneity of the bitumen, 
and prevent its depression, and ren- 
der the asphalte less slippery for 
horses. This pavement will cost 
more, assuredly, than the com- 
pressed asphalte, but it is estimated 
\ tYiat t\i\& tCLO^^ ot ^«»ving will save 
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peoses, which are very considerable. 
The end deeired is to avoid, by the 
adoption of this kind of pavement, 
the depressions in roads over which 
a great deal (^ traffic passes. To 
attain this, it does not suffice to 
pour bitumen upon a well-prepared 
ground lightly covered with a coat 
of lime : the resistance of the around 
should equal that of an old mac- 
adamised bank ; and a thick bed 
of mortar, which should be very 
homogeneous, should be laid before 
the asphalte. 

The Battle of the Pave- 
ments. —After a sufficient compa- 
rative trial, the contest between 
granite, asphalte, and wood for car- 
riage-ways has been decided in 
favour of the last, and a recent 
conclusion of the Corporation of 
London may be regarded as a final 
confirmation of that decision. Mr. 
Hey wood, engineer for the City, has 
shown that before a horse fsdls he 
may be expected to travel on granite 
IS2 mUes, on asphalte 191 miles, 
and on wood 446 miles ; and al- 
though between the last two mate- 
rials there is a trifling advantage in 
cost on the side of asphalte, that is 
much more than counterbalanced in 
other ways. In easy traction and 
the absence of noise there is no com- 
parison between wood and granite, 
and since the surface water has been 
kept out by means of asphalte, wood 
has become one of the most durable 
of pavements. The rapidity with 
which it can be laid and the ease 
with which it can be repaired are 
not the least of its merits, while the 
flooring of planks, which is now laid 
as a substructure, gives great elas- 
ticity, and by distributing the weight 
equfdly over the whole pavement 
adds to its power of endurance. — 
Iron, 

On the Pneumatic Trans- 
mission of Telegrams.— A paj^er 
on tiiis mibjeo^ was read before the 
loMiitute of Civil Engineers on the 
J^ih yprmaber, by Mr. B, S. Culley 



and Mr. R. Sabine. The paper com- 
menced with a short sketch of the 
history of the process, and gave a 
statement of the extent to which it 
had now attained. There were 
twenty-four pneumatic tubes in 
London, of an aggregate length of 
17 mUes 1,160 yarcb— four tubes in 
Liverpool, three in Dublin, five in 
Manchester, three in Birmingham, 
and one in Glasgow. The London 
system was described. When the 
number of tubes became large, it 
was found necessary to simplify the 
valves and sluices, rendering them 
less automatic, but easier to keep in 
order than the earlier apparatus. 
Lead was preferred to iron as the 
material for the tu])es. An expe- 
rience of twenty-one years had 
shown that with felt message- 
holders, or carriers, there was no 
abrasion of the metal, which became 
highly polished and that the tubes 
were practically air-tight, the ex- 
haustion in one, 1,289 yards in 
length, occupying thirteen minutes 
in falling from 17*25 in. of mercury 
to atmospheric pressure, including 
the leakage from the valves. Iron 
had been used for two tubes, each 
2,610 yards long, but it was found 
to rust rapidly, and to wear out the 
carriers. In the Paris system the 
iron tubes did not rust, and it was 
suggested that the difference was 
due to the air in Paris being care- 
fully cooled by water, and to the 
friction of the heavy carriers of iron 
covered with leather ; while the air 
in London was used warm from the 
pumps, and the carriers were made 
as light as possible. The diameter 
adopted for the tubes was 2^^ in., 
as being large enough to carry the 
traffic with sufficient speed, and not 
so large as to require a costly volume 
of air. The process of laying and 
jointing the tubes waa «x.^\a^X!kRAL. 
The carrierfi "wet^ c^\Mi^Yv;ia)^. \>Qr!w^s^ 
of gutta-percYva, covet^^'wv>iJcv^T>ax^ 
drugget ; tVveir w«ig)Q\.^aAl\ oasis*^;. 
The trafac waa t^koA»J^^\s^ ^^Vjc^^ 
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signals. Stoppages were rare, aii,d 
were cleared by tilling the tubes 
with water and applying pressure. 
It had never been necessary to open 
a lead tube, except in cases of bad 
construction or of external injury 
caused by workmen. The engines 
were on the Wolff principle, and in 
ordinary work exi)endea 134 h.p. 
The pumps were so arranged that 
each could be set to compress or to 
exhaust at pleasure, and the air- 
valves were fixed in sliding pieces, 
so that a defective valve coidd be 
quickly replaced. 

Gigantic Tunnelling Works. 
— A comparison of the works in the 
Saint Gothard with those in Mont 
C/unis affords a means of estimating 
the progress that has been realised 
in the tunnelling art. It appears 
that while the metre of the Mont 
(.^enis tunnel cost 4,5()0f., that in 
the St. Gothard costs (hitherto), at 
the maximiun, t3,200f. in the walled 
parts. Further, the average rate of 
progress in Mont Cenis was 1 kilo- 
metre in the year ; in the St. Gothard 
it is, thus far, 1 "86 kilometres. An 
interesting account of the St. Got- 
hard undertaking is given in the 
Bulletin de la SocUU a* Encourage- 
ment for November. The real com- 
mencement of the work may be dated 
16th November, 1872, at Goschenen, 
and 13th September, 1872, at Airolo; 
and it appears that in the harder 
rock, the granite of Goschenen, a 
more rapid advance has been made 
than from Airolo, owing to homo- 
geneity of the rock and the absence 
of water. At Airolo the flow of 
water is about 200 litres per second, 
and the hardness and stratification 
of the mica schist there constantly 
varying, it is necessary to alter the 
number, arrangement, and depth of 
the bores for each attack. The 
mean daily advance for the whole of 
tlio tunnel haa been 3*930m. in 
7(^74 aud 4'900m, in 1874. More 
Jioles are bored in the granite ior 
each attack, hut the depth of the 



holes is greater in the mica schist. 
The total duration of one attack, 
with all its preparations, is about 
eight hours ; in exceptional cases it 
has risen to 13 and 17 hours. The 
number of holes bored in advanoing 
one metre varies from 12 to 38. The 
number of perforators used up in 
advancing one metre is from 2 to 3. 
— English Mechanic. 

The Suez Canal.— In two re- 
cent notes to the French Academy 
M. de Lesseps speaks of the Suez 
Canal and the bitter lakes in the 
Isthmus. There is a bank of salt 
in the middle of one of these lakes ; 
: and, it appears, curiously, that, 
notwithstanding the dissolution of 
this bank and the evaporation, the 
saltness of the water diminishes. 
The probable explanation is that, 
owing to difference of density be- 
tween the water of the lakes and 
that of the extremities of the canal, 
currents are formed of the heavy 
water below to the sea, while sur- 
face-currents bring water from the 
sea less charged with salt, to com- 
pensate the loss by evaporation. The 
dredging machine outside the jetty 
west of Port Said has worked 
efficiently during 1874 and 1875, 
removing the deposits to a distance 
of 800 metres. Vegetation is be- 
ginning to appear in the desert along 
the canaL Voyagers and the in- 
habitants of Suez complain much 
less of summer heat than formerly. 

Future Engineering Tri- 
umphs. — If another stupendous 
engineering feat on the tapis be suc- 
cessfully accomplished, another slice 
of Holland will have been taken, or, 
to speak by the book, retaken by 
the Dutch, at the cost, however, of 
destroying a popular measure of a 
convivial Dutchman's capacity, 
whose draught everybody knows 
" should be deep as the rolling Zuy- 
der Zee. " It is now proposed to drain 
t\na \iiv.me\i»ft Ya\a.wi gulf, in extent 
2.00 aiiA. o^^ im\fi&\y|3 ^<jsK>it ^^^\sJiA 



ENGINEERING. 



197 



be, a fruitf 111 plain dotted with smil- 
ing villages. The Haarlem Lake, the 
bed of which was overwhelmed by 
an eruption of the sea in the six- 
teenth century, was drained not 
many years ago by a company of 
English engineers. The Zuyder Zee 
dates from about the time when 
Earl Godwin's lands became a 
treacherous sandbank, an epoch re- 
markable for extensive inroads of 
the sea along the whole southern 
coast of the German Ocean. A 
writer in the Daily News observes 
that the addition which the drainage 
of the Zuyder Zee will make to Hol- 
land will be equal to the superficies 
of the county of Surrey, or nearly 
6 per cent, of the whole present area 
of that country. If successfully com- 
pleted, perhaps the feat may stimu- 
late to a similar attempt to roll back 
the waves from a tract fully as large 
on our own eastern coast, which is 
believed by engineers to be quite as 
practicable. This is tl.e age of im- 
mense engineering enterprises ; and 
with telegraph communication liter- 
ally extending ** from China to 
Peru," the Mediterranean and the 
ludian Ocean connected by an arti- 
ficial water-way, and England and 
France in a fair way of being united 
by a tunnel, the project of turning 
Cottonopolis into a seaport cannot 
seem such a great matter as it would 
have appeared a generation ago. 
Indeed, just a century has elapsed 
since the people of Glasgow, cau- 
tiously and tentatively, as is the 
wont of their countrymen, com- 



menced a similar undertaking, which 
has become a great success, large 
ships now coming up into that city 
and discharging at a wharfage which 
extends upwards of three miles, the 
harbour dues bringing in a clear 
income to the corporation of at least 
£150,000 a year, after providing for 
dredging and all other expenses. 
The promoters of the Manchester 
scheme propose to strengthen, 
deepen, and widen the river Irwell 
from below the town downwards to 
its junction with the Mersey, and to 
apply the same process to the latter 
river thence to below Liverpool. 
Thus a tidal channel will be pro- 
vided from the vicinity of Man- 
chester to the sea, 33 miles in 
length, 200 feet in width, and with 
a minimum depth of 22 feet. The 
ships will be brought up by means 
of tugs in the same way as they are 
hauled through the Suez Canal. 
The increased capacity of the chan- 
nel will carry off floods as well as 
greatly increase the flow of tidal 
water, and not only augment the 
scouring action of the river higher 
up, but also act beneficially on the 
bar at its mouth. The total cost of 
the undertaking is estimated at three 
millions and a haK sterling, not too 
large a sum for the advantages 
that may be expected to accrue to 
the town and trade ; while, if we may 
judge from the case of Glasgow, it 
would offer a highly-profitable in- 
vestment for those who may supply 
the capital— an important considera- 
tion in these days. — Iron. 
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XIX.— MINES AND MINERALS. 

The Minerals of Burope. — l bouring portions which contained a 
The Austrian statistician, Brachclli, i smaller per-centage of gas. But the 
reck(»ns tlio total production of mine- j conditions under which this pheno- 
ral« in all the countries of P]uroi)C j menon occurred were so critical that 
for 1874 to have been as follows : — i it would be useless in getting rid of 
riattfiuni, 1,02') kilogs.; ^old, G,900 the gas in a colliery ; besides, these 
kih)g8. ; silver, ,*J<H),(MH) kilogs. ; pig 
iron, 24ii,(MM),(KK) cwt. ; copper, 
(MMJ.iMM) cwt. ; lead, 5,300,000 
cwt. ; zinc, .S,000,()0() cwt. ; coal, 
4,37(),(MM),(MK) cwt. ; salt, 05,000,000 
to 10(),<MK),0()0 cwt. ; manganese, 
1,01(),(MX> tjwt. ; antimony, 5,700 
cwt. — Journttl of the Society of Arts 



explosions, partial though they were, 
did not occur without danger, for 
they always rendered the atmosphere 
irrespirable. M. Boussingault at- 
tributed the explosion to an exces- 
sive ventilation. 

Gold in Victoria. — The yield of 
gold in Victoria appears to be gradu- 



Fire-damp.— A recent accident ' ally falling off. In 1871 it amounted 
in the Jabin pit at St. Etienne, in ' to 1,290,844 oz. ; in 1872, to 
the department of the Loire, gave \ 1,218,094 oz. ; in 1873, to 1,162,492 
rise to an interesting discussion at a oz. ; and 1874, to 1,105,115 oz. 



The number of persons engaged in 
Victorian gold mining last year was 
46,012, or 5,545 less than in 1873. 



recent sittiug of the Acaddmie des 
Sciences, as to the means now avail- 
able for avertitig similar catastrophes. 

M. Azcnia proposed to replace ordi- j {See also Miscellaneous.) 
nary safety-lamps by electrical lamps, i Ludwigite, a New Mineral. 
completely closed, and which should ' — Tschermak describes the mineral, 
be extinguished on any attempt being \ named in honour of Ernst Ludwig, 
made to open them. M. Faye, on i as finely fibrous, with the fibres in 
the contrary, advocated the placing | general parallel, and consequently of 
of naked lights at every ten metres, j a silky lustre, in fresh pieces. The 
which, in his opinion, would cause ' colour of one modification is dark 
the dancer to disappear as it arose. ' screen, whilst that of the second ap- 
M. Berth clot, having made several \ pears almost black, with a trace of 
experiments on this subject by violet. It is very tough ; the fibres 
means of mixtures of gas and air in are separated with great difficult3\ 
defined proportions, oi)iio3ed this In some cases the length of the fibres 
method, as he had always found that . reaches three inches, but as a rule 
au cx])losion occurred suddenly at ' they are shorter, and change their 
the inonicnt the gas attained a certain direction at short intervals. Its 
pro])ortion. He had, however, ob- hardness is about 5 ; specific gravity, 
served that when the mixture was 3 1)07 to 3 Ool ; of the dark variety, 
not a very intimate one — as was the \ 4'()1G ; streak, dark green. On 
case in collieries — a partial ignition ! heating in tlie air it turns red. Ac- 
only took place, which was confined j cording to analysis the main consti- 
to those portions of the mixture in | tuents may be assumed to be a 
which the gas had attained its dan- [ borate of magnesia, of the formula 

gcrous proportion, and this without \^MgO,^^0^,^\ivi^^i\\wi^ci\ci^Q\iud, 

causing an explosion of the neigli\2 ¥eO, ^e.;,Oy 



MINES AND MINERALS. 



199 



Searching for Coal at Barrow. 

—Boring at Barrow-in-Furness, in 
search of coal, was carried on for a 
considerable time in 1876. It was, 
however, at last discontinued, a depth 
of 2,200 feet having been reached 
with no prospects of coal measures, 
such as would pay for working, being 
arrived at within an easy depth. 

Digging for Oold.«— The Mel- 
hovrne Anjus says : — The most im- 
portant discovery ever made in con- > 
nection with gold mining in this 
colony, with the exception of the 
original discovery of gold in 1851, 
occurred here on the 11th of Septem- 
ber last. It is the Hnding in the 
shaft of the Magdala Company at 
Pleasant Creek — or, as it is now 
called, Stawell — of a gold-bearing 
quartz reef at the unprecedented 
depth of 1,681 feet, or about 700 
feet further into the interior of the 
earth than gold has ever yet been 
obtained in Victoria. 

Coal' for Eight Centuries. — 
M. C^lrunner has been drawing at- 
tention to the probable exhaustion 
of the English coal mines. He 
estimates the maximum produc- 
tion of our collieries for all time at 
250,000,000 tons. It is at present 
130,000,000 tons, and he assumes, 
from his examination, that our coal 
will not be exhausted in less than 
eight centuries. 

A New Mineral. — At the meet- 
ing of the British Association, Prof. 
Von Lasaulx, of Breslau, exhibited 
specimens of a new mineral which 
he described, from its behaviour be- 
fore the blow- pipe, under the name 
of Melanophlogite. It crystallised 
in small cubes, which were seated 
on crystals of sulphur and celestine 
from Girgenti in Sicily. The mine- 
ral contamed 86 per cent, of silica, 
3 per cent, of water, small quantities 
of iron and strontium, with 7 per cent. 



of sulphuric acid or some acid of the 
thionic series not yet determined. 
The Professor also describes certain 
garnets which exhibited the pheno- 
mena of double refraction. Prof. F. 
W. Rudler made some remarks on 
the value of this communication, and 
on the extraordinary chemical con- 
stitution of melanophlogite. He 
also referred to various anomalies 
among monometric minerals, such 
as boracite, senarmentite, and alum, 
and gave an explanation of the 
means by which such anomalies had 
been explained. Reference was also 
made to Biot's theory of lamellar 
polarisation, to the effect of tension, 
and to those of decomposition, as 
explaining the anisotropic characters 
of those crystals. 

How to Manage Fiery Jffines. 
— In the management of a fiery 
mine, 1. There ought not to be any 
unventilated wastes. 2. The mixed 
use of Davy lamps and naked lights 
should not be permitted where the 
former are commonly employed, vi. 
Blasting of coal by gunpowder should 
not be sanctioned where Davy lamps 
are in common use. 4. An ane- 
mometer under tlie care of a compe- 
tent man should be in constant use, 
in order to see that a sufficient cur- 
rent of air is passing through the 
workings to insure perfect ventila- 
tion of the mine. 5. When there 
are marked indications of lire-damp 
in a mine, shown by a cap on the 
flame of a lamp, the men engaged in 
hewing and drawing coal should be 
removed from the pit until by venti- 
lation the place is cleared of gas and 
rendered safe for a working collier. 
The above precautions may probably 
cause an increased cost in the get- 
ting of coal, but tliey are necessary 
for the preservation of human life if 
such catastrophes as now frequently 
occur are to be prevented. 
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XX.— MACHINES AND MACHINEEY. 



A Steam Navvy. — An Ameri- 
can steam excavator has been doing 
navvy's work in a cutting near Glas- 
gow. It consists of a craoe carried on 
a carriage with four wheels, and hold- 
ing suspended from its jib a strong 
and large iron bucket. Four teeth or 
claws attached to t£e machine are 
brought to the face of the cutting, 
and tear the earth into the bucket. 
Three men are required to work the 
*' navvy," a driver, fireman, and a 
crane man. Four or five men are 
required to shift the waggons from 
the drop, and with their assistance 
the excavator does as much work as 
sixty hands. 

Belts for Mill-machinery. — 
Driving by belts, instead of by gear- 
ing, is now becoming generu in 
mills. In a cotton -miU at Bolton, a 
fly-wheel belt has been employed, 
made on Sampson's system, 38 in. 
broad and 90 ft. long. It wUl trans- 
mit 350-horse power. This is the 
largest belt ever made in England. 

An Improved Clock-work 
Governor. — In order to secure 
perfectly regular motion in the clock- 
work applied to revolving lights in 
lighthouses. Dr. Hopkinson, the 
scientific adviser of the glass-works 
of Messrs. Chance & Co., near Bir- 
mingham, states that he has intro- 
duced a simple centrifugal governor. 
The governor balls have to lift a 
heavy weight, which is in the form 
of a fly-wheel, and the circumference 
of which, on being raised slightly, 
presses against certain flxed pads, 
the friction of which soon diminishes 
the velocity of rotation of the fly- 
wheel and the governors sufficiently 
to allow the latter to fall back to 
their original position. He calcu- 
J^tea that work to the extent of 500 



pounds per minute must be done on 
the governor in order to accelerate 
the dock one second per hour. This 
form of governor possesses the ad- 
vantage that it checks any accelera- 
tion of the clock more promptly 
than when friction rubbers are car- 
ried by the governor balls ; and it 
is also easy to adjust. 

Machinery in Corn Fields.— 
Traction engines are now being used 
for all the purposes for which port- 
able engines have heretofore been 
used, and for several othera besides, 
one of which is reaping. A reaping- 
machine of the Bell type is supported 
by suitable angle-irons in advance of 
the engine, and is driven by a pitch- 
chain. A crane is attached to the 
engine, which lifts the reaping-ma- 
chme off" the ground when not re- 
quired to be at work ; and, the ma- 
chine being lowered down before 
the engine, a strip of corn of about 
1 1 ft. in breadth is cut at the rate of 
three miles an hour. At the end of 
the field the machine is lifted off" the 
ground till the traction-engine gets 
itself into position for another cut ; 
and so the operation proceeds, the 
machine supplying the cutting appa- 
ratus, and tbe traction-engine the 
motive power. 

Improved Shuttles for Sew- 
ing Machines. — Mr. William 
Reid, shirt manufacturer, Ropework- 
lane, Glasgow, has made a series of 
experiments with mechanism for 
economising thread in machine sew- 
ing, which have produced some re- 
markable results. The principle 
aimed at by Mr. Reid was the sim- 
plification of the methods of using 
the tlaread •, and instead of winding 
At OT\ \>o\i\yv\ia ox «^<5^^^ ^^\>cA.\v^T:to 
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dispense with these entirely by- 
winding and using the thread in the 
form of cops. For the purpose of 
using these cops in sewing machines, 
the patentee has constructed a shut- 
tle with a spring tension preferably 
placed on its cover, and the thread 
passing round or under this spring 
effectually removes any kinks which 
may have run out in the process of 
unwinding. Mr. Reid has also in- 
vented a method of using cops for 
the upper qualities of thread, which 
admits of continuous lengths of 
2,500 yards, or more if desired. 

The Prevention of Shafting 
Accidents. — Many suggestions 
Lave from time to time appeared 
upon the subject of preventing or 
lessening the liability to accidents 
arising from the entanglement of 
some portion of an operative's gar- 
ments in a swiftly-revohdng shaft, 
which accidents are of too frequent 
occurrence in large manufactories, 
and are of a distressing or fatal cha- 
racter. One of the simplest methods 
of rendering these casualties impos- 
sible, without introducing the neces- 
sity of constructing a railing or fen- 
der about the moving piece in dan- 
gerous places, is to cover the shaft 
with a loose sleeve along its entire 
length. This may be made of sheet 
tin or zinc, and should be removable 
if desired. It should be covered 
within, and at the ends, with leather, 
to prevent noise. Arranged in this 
manner, the friction between it and 
the revolving shaft would be suffi- 
cient to cause the sleeve to rotate 
with the latter ; but in the event of 
any decided resistance being brought 
to bear upon it, as in the case of the 
entanglement of a workman's gar- 
ment, the sleeve would at once be 
brought to rest and permit of its ex- 
trication without accident. The 
same idea of loose covers may be ap- 
plied to cog-wheels or pulleys, and 
prove an invaJuabJe protection 
against loss of life or injury to the 
person. 



Botary Engines. — According 
to the invention of M. Urbain Chau- 
veau, of Paris, a cylinder is arranged 
with a piston which may be actuated 
by steam, compressed air, or gas, so 
as to move round an axis passing 
through a centre. If a point of the 
piston-rod is forced to move in the 
space of a fixed circle having for its 
centre a given point, so that the dis- 
tance is equal to one-half of the 
stroke of the piston, it will be readily 
imderstood that the alternate motion 
of the piston in the cylinder will pro- 
duce a continuous rotary motion of 
the said cylinder round the axis. 
Different arrangements of mechanical 
parts may be employed to carry out 
the principle above mentioned, and 
the construction of rotary engines of 
this character may be varied to a 
great extent, and yet in accordance 
with the same principle. The ad- 
mission of. steam nciay be made in any 
ordinary manner. 

Steam Men and Mechanical 
Horses. — Among the curiosities 
which the Centennial Exhibition at 
Philadelphia has produced are a me- 
clianical liorse and some steam men. 
These automata are said to be simple 
in construction and very satisfactory 
in their movements. 

The Type Writer. — At a recent 
meeting of the Society of Arts, Lon- 
don, a machine was exhibited, in- 
tended to enable persons to write, 
or rather print, without using a pen. 
The Journal of the Society of Arts 
says : 

The machine in appearance some- 
what resembles an ordinary sewing 
machine, being mounted on a stand 
of the size and appearance of a 
sewing machine stand. In front 
there is a keyboard with the letters 
of the alphabet, numerals, &c. , upon 
it, and on pressing one of the 
keys, a small lever, bearing the cor- 
responding lettfeT, \& c«u\v&^<^ \jsj> ^\?c^'^ 
against a xiViiboii ^^^.wx^Xfe^ n^SJjJoc -a. 
prepared ink, oxer ^\v\0ft.\}sv'b^^'Kt^5^ 
held on a xoUex. ^ajtV^^XX.e^ ^^ic^'sa^ 
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in the same spot, but the roller with 
the paper moTes a space forward 
after each letter, so that it appears oq 
the paper in its proper place. The 
niechauism is very simple, the levers 
carrying the letters being actuated 
by a similar arrangement to that 
(»t a piano, and strung on a circular 
wire so that they all strike into the 
centre of the circle. By the action 
of a treadle, as soon as a line is 
finisheil, the roller is traversed back 
to its original |)osition, and at the 
same time is revolved one tooth 
of a rachet wheel, so as to bring a 
fresli line under the operations of 
the apparatus. The type is all 
small capitals, and the printing is 
perfectly regular and even. It is 
stated that after a little practice, 
any person can work twice as fast as 
an ordinary writer, and that a skilled 
operator can gain a very much 
greater speed. The machine can 
be usod for manifolding with the 
ordinary thin paper and carbon 

})apcr, some nineteen or twenty 
t'gible copies being obtainable. It 
is an American invention. 

A Type-Setting Machine. — 
Near the town of Nordhausen, in 
the province of Saxony, lives a cer- 
tain Herr Henze, M.D., who has 
invented a new type-setting machine, 
of which we receive the following 
particulars : —By means of a lever, 
which is worked by s series of notes, 
something like a piano, the letters 
are raised out of the box in which 
they are kept, and placed in a posi- 
tion fixed for them. By employing a 
very simple mechanism a second 
setting apparatus can be adjusted, 
and by this means the sentence is 
twice set in the same time. The 
machine is of the simplest construc- 
tion, and yet can be worked easily, 
and performs the setting in a quick 
and correct manner. Three compo- 
sitors cannot work so quickly and 
surely as one with such a machine. 
The price of the new invention 'wiU 
vary from SO to 60 tlialers. 



Horse Cleaning hy Machi- 
nery. — A test trial of Newton, 
Wilson, & Co.'s "patent horse and 
cattle groomer " tooVplace in March, 
in the Agricultural Hall, with satis- 
factory results. The object of the 
new apparatus is to supersede the 
present mode of grooming by a 
revolving brush of bristles, worked 
on much the same principle as that 
employed in hair-dressing by ma- 
chinery, with the exception that the 
rotatory motion can be reversed by 
means of a spherical handle, which 
can bo put at any angle. The ma- 
chine is simple and portable, being 
no bigger than an ordinary grind- 
stone, and can be driven by hand or 
steam. The currycomb and wisp 
are entirely dispensed with, and 
from what was practically shown, 
there can be no question but that 
the grooming can be done expedi- 
tiously and much more thoroughly 
than by hand. The animals were 
brought in from the streets, and for 
the most part took the operation 
very easily. After a few minutes 
under the brush, which they seemed 
to like as soon as the novelty had 
worn off, they were turned out as 
glossy as varnish. Not a grcjisy 
stain would come off on a silk hanti- 
kerchief. The gain of this novel 
invention appeared to us to be less 
in the saving of labour and time 
than in the effective manner in 
which the skin was cleaned. The 
coat, of course, is rendered shiny, 
but that can be produced by malt, 
or balls, or heat (all of which are 
injurious to a horse's health) ; but 
skin with the scurf driven out from 
the roots of the hair is a desideratum 
which the owners of many studs 
sigh for in vain. Very good judges 
considered that a neglected animal 
could be brought into better condi- 
tion in a quarter of the time by "the 
groomer than by any amount of 
\ gtooraiTva Vvv W\^ oxdma-ry way. 
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machine, probably the largest ever 
made in the United States, has just 
been completed at theGavit Machine 
Works in Philadelphia, the total 
length of which is 90 ft., and weight 
over 50 tons. The machine is what 
is termed a 98-in. Fouidrinier 
machine, capable of making a sheet 
of paper 92 in. wide, at the rate of 
125 ft. per minute. The machine 
Avas built within eight weeks from 
the time of commencement, and is 
intended for the Public Ledger' mills, 
near Elkton, Maryland. 

Paper-Box Making Machi- 
nery. — American machines of un- 
usual merit, and characterised by 
remarkable ingenuity in design, for 
the maniifacture of paper boxes, 
have been for some months at work 
at New Cross, and promise to create 
a complete revolution in an import- 
ant industry. 

Without counting the pulp-making 
apparatus, which possesses no espe- 
cial feature of interest, there are 
five distinct machines, each of whicli 
advances the box one stage towards 
completion. In the first of these 
machines the pulp is pumped into a 
small cylindrical receiver, provided 
with a discharge pipe, through which 
the surplus pmp is pumped away at 
each stroke of the machine. Within 
this cylinder two pis tons— one work- 
ing within the other— are moved up 
and down by cams, the outer one being 
in advance of the other and cutting 
oflf the supply of pulp, and the 
inner one following it, and exerting 
a powerful pressure on the top of a 
core box, which has been brought 
underneath it, and immediately in 
the centre of the mould, which is as 
much larger in diameter than the 
core box as corresponds to the thick- 
ness of the sides of the box. The 
core box is of brass, perforated 'with 
a large number of openings, and, 
before it is brought under the piston 
before mentioned, it is covered with 
ABheatbingof Gnewiregauze, which 
allows the water to Sow away freely. 



but prevents the pidp from escaping. 
The core boxes, of which there are 
several attached to the machine, are 
carried^t the ends of arms revolving 
freely around a vertical central spin- 
dle, and as each one is brought 
round automatically within the 
mould, its underside forms a tight 
joint with the top of an open pipe 
in connection with an exhaust-pump, 
driven by the machine, so that the 
perforated cores form vacuum boxes, 
through which the water flows from 
the pulp, while through perforations 
around the lower part of the cylin- 
der, corresponding to the position 
of the flange of the box, the water 
from that part is also expelled. One 
of the most ingenious features of 
this machine is the arrangement of 
the brass mould surrounding the 
core box. It is of brass, formed in 
eight pieces, and so designed as to 
expand and contract without parting 
at any of the joints. Each ijiece is 
attached to a slipper working to and 
fro on a guide, and to a short con- 
necting rod attached to a strong 
cast-iron ring. By a suitable me- 
chanism the ring is made to travel 
to and fro through a small portion 
of its circumference, one movement 
expanding and the other contracting 
the mould, the latter motion taking 
place when the inner piston descends 
and compresses tlie pulp on top of 
the core to. form the top of the box. 
This contraction of the mould exerts 
a very powerful pressure around the 
sides of the boxes and consolidates 
the i3ulp. > 

As'soon as the body is thus formed, 
the core travels around aud a new 
one takes its place within the mould, 
wliile the body is placed upon an 
endless chain, and deposited auto- 
matically in a dryiug stove, where 
it remains for twenty-four minutes, 
the rate of discharge being ten per 
minute, correspowdm^ \.o \\v^\i.\v-«v- 
ber of boxea mo\\\^e^ va. NiJcv^ ^-ass^^ 
time on thetvxst ma.c\\vcve. ^>a^>^^ 
operation is to \>\aice VXi^ V^^^^ ^^ ^^'^ 
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flanging machine. Two bodies are 
treated at a time in this machine. 
They are placed each on a mandrel, 
wliich revolves at a high speed and 
then stops automatically long enough 
for the boy working the machine to 
remove the body and put on another. 
The iKxlies are held upon the man- 
drel and caused to revolve by a 
driver consisting of a disc, rising 
and falling automatically, the former 
motion brmgiuc the disc fairly against 
the bottom of tlie box, and the latter 
throwing it down clear, so that the 
body can lye removed as soon as the 
mandrel is at rest. When the body 
is revolving, a circular brush, charged 
with china clay and water, presses 
against the flange of the box, and 
softens it, while, immediately after, 
a mouldiog tool rises and reduces 
the flange to the desired form. 

1 n the succeeding machine the box 
bodies are placeil on projecting pina 
attached to a long endless chain 
hanging vertically, and the upper 
parts o? which are enclosed in two 
wooded trucks charged with heated 
air. As the l>odie8 are placed on 
the pins, the chain revolves and 
brings the bottom and sides of the 
box into contact with colour brushes, 
which cover the whole surface ; the 
box then passes upwards, giving 
place to another, and so on, the 
bodies travelling up one trunk and 
down the other until they arrive 
near the point where they were first 
placed on the chain. Here they are 
covered with china clay, and 
brought into contact with revolving 
and polishing brushes. Finally the 
boxes are placed in the last machine, 
an embossing press, in which the 
top and sides are stamped, and, if 
necessary, gilded at one operation. 

The advantages connected with 

this interesting manufacture are 

very apparent. As the boxes are 

made from the pulp direct, all the 

preliminary expense of manufactur- 

ing materials ia saved, there is none 

of the waste of material inseparable 



from the making of boxes by hand, 
and finally, a plant consisting of the 
four machines and drying stove, 
can produce 600 finished boxes or 
covers an hour without the employ- 
ment of skilled labour, one boy to 
each machine being all that is ne- 
cessary. 

The Keely Motor. — There was 
much talk this year in American 
scientific circles about the Keely 
Motor. Mr. Keely, a poor working- 
man, declares that by means of a 
machine which he has invented he 
can, without the use of fuel, and 
by merely turning a handle, gene- 
rate out of water a vapour so 
much more powerful than steam 
that with a gallon of water he can 
drive a heavy train from Philadel- 
phia to San Francisco ; and with a 
hogshead he could impel a Cuuard 
steamer from Liverpool to New York 
against a continuous westerly gale. 
Of course the inventor has been 
well laughed at, but he induced Mr. 
Collier, a well-known American 
patent solicitor, to examine into 
the matter, and he was so struck 
with what he saw that he got a 
scientific man to verify it. Both 
agreed that Keely did actually pro- 
duce extraordinary results, but they 
could not tell how these results were 
obtained. The chief engineer of the 
United States navy, who witnessed 
the experiments, was equally as- 
sured that the thing was actually 
done, but equally at a loss to ex- 
plain the doing of it. Mr. Collier 
then formed a company at New 
York, explaining to them exactly 
how the affair stood. A small 
capital for carrying out the pre- 
liminary experiments was raised. 
Later on the same people raised a 
further capital of 100,000 dols. 
among themselves, without apply- 
ing to the public. Of this sum 
50,000 dols. was due to Mr. Keely, 
but he has refused to receive a cent 
i UTitW t\ie NJOxW^iaa \«i^\^ thoroughly 
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vention, and until patents have 
been secured in every country. It 
is difficult to believe that the al- 
leged invention is substantial, 
though our fathers would have 
found it equally difficult to believe 
that by turning a handle a man 
could communicate almost instan- 
taneously with a country thousands 
of miles away. One thing is cer- 
tain, that if there is -anything in 
this new motor, the traffic and I 
commerce of the world will be re-| 
volutionised ; railway shares will, 
become enormously increased in 
value, for trains will need no fuel 
to drive them, and coal mines will 
become a drug. 

The view ordinarily entertained 
regarding this alleged discovery may 
be seen from the lollowing account 
of a pretended interview with the 
inventor : — 

** * If I have good luck, and no 
further breakages, I think I shall 
be able to exhibit the motor at 
work to the directors of the com- 
pany and those of the public who 
choose to come, about June 1," 
said Mr. Keely, the chief proprietor 
of the new engine which is to revo- 
lutionise the procuration of force, as 
he escorted a reporter into a work- 
shop in the rear of his residence. 
* You cannot conceive,' he con- 
tinued, * the power of this machine, 
and what we had to overcome in 
experimenting. This register shell, 
for instance, weighs 7,000 pounds, 
although it is only 42 inches in di- 
ameter outside and 30 inches inside, 
being 6 inches thick. It is spherical, 
is of wrought steel, and holds 6l 
gallons. It took two weeks to cool 
after manufacture. I can charge it 
in less than one second with vapour, 
generated by about three thimble- 
Tuls of water, that will run a five 
hundred horse-power engine nine 



hours. This gauge registers 54,000 
pounds to the square inch— 4,000 
pounds over that of gunpowder. 
We have tested it eight times. The 
safety-valve which you see here,' 
and ,Mr. Keely touched with his 
foot a wrought- iron pipe a foot in 
diameter, and three inches in 
thickness, Which enclosed loosely 
a smaller pipe, * cannot do much 
harm if it bursts, as the outer case 
prevents the piece flying. Here is 
one we split, and he placed his 
hands on a huge * valve ' that had 
been riven|like a reed. *The ma- 
terial we now use almost entirely is 
of steel, forged in solid masses and 
bored out. The compressing cocks 
which are attached to that cylinder 
are my own invention. Understand 
what we are fighting against is 
thirty tons to the square inch. 
This machine will develop 85,000 
horse power — enough to run all the 
cars in Philadelphia and New York 
put together — and can be charged 
with 70 gallons of pure vapour per 
minute. We have about fifty men 
employed, all told. That patch in 
the wall is where a bolt that blew 
out went though a short time ago. 
The greatest care is needed, and yet 
some of our appliances appear very 
fragile. This copper tube, which you 
see is not much thicker than a lead 
pencil, and has a passage not larger 
than a pipe-stem, will stand a pres- 
sure of 100,000 pounds to the square 
inch. The present century has given 
birth to many marvels — steam, tele- 
graphy, &c. — and we are going to 
astonish the world in a greater mea- 
sure than even great scientists can 
imagine. You may tell your readers 
that, barring accidents — do what 
we may, these will happen — the 
motor will be in working order by 
the 4th of July.' The interview 
then terminated. " 
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Making Screws on a Large 
Scale. — The Union Steel Screw 
Works of Cleveland, Ohio, poesess 
the patent for the manufacture of 
screws from liessemer steel, and the 
works are, with one exception, the 
largest in the United States. The 
l)uilding capacity of the works is 
o<pial to the production of ten 
thousand gross of screws, of all 
merchantable sizes, per day. The 
whole work of screw-making proper 
is done by machinery, and so per- 
fectly is the mechanism adjusted to 
the re<|uirements that human agency 
l>ears but a small fraction of the 
lal>our and responsibility, one young 
girl being able to attend to as many 
iis twenty-seven of the .intricate 
macliines. After the wire is straight* 
enetl and cut to the proper lengths, 
it passes througli an automatically- 
fed *' shaver and nicher," which 
turns down the heads and cuts the 
niche. These machines complete 
their portion of the work at the 
rate of twelve blanks per minute. 
I'he screw is then passed to the 
'* threaders," which turn the point 
and cut the thread, at the rate of 
tifteen gross per day. A large num- 
ber of these machines are used. The 
machines are necessarily somewhat 
complex, as may be inferred from 
the fact that the company have from 
twenty to thirty thousand patterns, 
which represent the different parts. 
Steel Cut by Friction.— Pro- 
fessor Benjamin' S. Hedrick read a 
paper at the meeting of the Ameri- 
can Association for the Advance- 
ment of Science explanatory of the 
mode and essential .character of the 
operation by which soft iron is made 
io cut hard steel. The development 
of heat by friction has been known 



for ages. A more recent discovery 
is, that the operations of rolling and 
rubbing have the effect of changing 
the molecular structure of iron and 
steel, toughening ^d rendering 
more compact even cold iron, and 
hardening as well as condensing 
steeL 

In the Tribune* 8 letters from Pitts- 
burg, at the time of the Engineer's 
Convention there during last June, 
the operations of a soft iron circular 
saw at a high velocity, used in cut- 
ting steel, were described. Mr. 
Jacob Reese, of that city, had been 
endeavouring to construct a machine 
to cut hardened cold steel. He ac- 
complished it at length by means of 
a saw of soft wrought iron — merely 
a circular disc— rotating at a high 
velocity. With low speed this would 
not cut at all, but when running at 
about 25,000 ft. per minute the disc 
cut through steel rapidly, giving out 
an immense cascade of sparks in the 
operation. It was found on ex- 
amining the dibris beneath the disc, 
that the particles of steel were not 
simply rubbed off ; they were 
welded together in a pyramid like 
a stalagmite, or the snow icicles 
formed on the top of Mount Wash- 
ington. 

Pi"ofessor Hedrick ascertained 
that real fusion had taken place 
among the particles of steel. The 
disc itself is very little heated, but 
the steel is actually melted and 
drops down ; yet the bar on each 
side of the cut is not heated enough 
to draw the temper or to oxidise 
the metal Solid bars of steel of 
2 in. or 3 in. in diameter are thus 
c\it throu^la. m aa many minutes. 
iT\ie aoit lae^iaX. ^■a.c^V'&^Jciav^^Ssv, 
\ in dianietet. TVi^ n^^^ \ka»\i^ \aa?j 
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be passed through the jet or stream 
of Hying sparks during the opera- 
tion \\'ithout being burned, since the 
particles of melted metal are in the 
condition known as the spheroidal 
state. 

A Cement for Iron. — The fol- 
lowing is an iron cement which is 
unaffected by red heat : — Four parts 
by weight iron iSlings, two parts 
clay, one part fragments of a Hes- 
sian crucible, or of a piece of fire- 
brick ; reduce to the size of rapeseed 
and mix together, working the whole 
into a stiff paste with a saturated 
solution of salt. 

To make Oast Iron look like 
Bronze. — The following is a me- 
thod of giving cast iron the appear, 
ance of bronze without coating it 
with any metal or alloy. The article 
to be so treated, is ^rst cleaned, and 
then coated witii a uniform film of 
some vegetable oil ; this done it is 
exposed in a furnace to the action of 
a high temperature, which, however, 
must not be strong enough to car- 
bonise the oil. In this way the cast 
iron absorbs oxygen at the moment 
the oil is decomposed, and there is 
formed at the surface a thin coat of 
brown oxide, which adheres very 
strongly to the metal, and will ad- 
mit of a high polish, giving it quite 
the appearance of fine bronze. — 
Engineer. 

Steel Xaking: at Home and 
abroad. — According to recently 
published statistics, there are in 

Bessemer Steel Works. Converters. 

England 21 ... 105 

Prussia 14 ... 61 

Bavaria 2 ... 4 

Sa^ny 1 ... 4 

Alsace 1 ... 2 

Austria 12 ... 30 

France 8 ... 25 

United States 8 ... 16 
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▲ aew Ironmaking Process. 

'The memben oi tbe^ MaDcheater 



Scientific and Mechanical Society 
paid a visit, in the end of July, to the 
Standard Iron and Steel Works 
Company ( formerly Bolck ow, Vaugh- 
an, and Co.), Gorton, to inspect a 
new process for making iron and 
steel, patented by Mr. Samuel R. 
Smyth. About six or seven tons of 
common scrap iron were melted in 
an ordinary cupola, and run into a' 
Bessemer converter, the current of 
air from the blowing engines being 
used to introduce certain chemical 
compounds and reagents into the 
molten metal for the purpose of eli- 
minating impurities. This was done 
at a sacrifice of only a small per- 
centage of iron. The process of re- 
fining and purifying occupied be- 
tween nine and ten minutes, and the 
quality of the production appeared 
to be in every way satisfactory. 
Both gray and white iron can be 
produced of a high specific gravity 
and of great density. 

A number of test bars made by 
Mr. Smyth's process from grey iron 
were submitted for inspection. The 
cast-iron test-bars were 1 in. square 
and 4 ft. 8 in. long, and at the time of 
testing were placed upon supports 
4 ft. 6 in. apart. The weight was 
suspended in the centre upon a knife 
edge, the deflection measuring every 
100 lb. up to 600 lb. The total deflec- 
tion was found to be 1*375 in. The 
weights were then gradually remov- 
ed, and when all were off, the deflec- 
tion was found to be about 0'062 of 
an inch only. The weights were 
again placed in the scale, and the 
deflection again taken. When 7201b. 
was registered the deflection was 
2*078 in. The average breaking 
weight of five samples was 733*6 lb. 
The material works as easUy as ordi- 
nary cast-iron. It is intended to erect 
an apparatus for making wrought- 
iron of high quality in large 
masses without pUm^crc ^R^^!va%. 

A Thick. AimoxM 1?\8X.^ .— "tV'^ 
Shejgield Daih] TdefjT^'P^ ^^^^ 
MeBsra. Jolaxi^tovjxi ^^^^ ^^» ^^*^ 
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successfully rolled the thickest ar- 
mour plate yet produced. It is 
twenty-four inches in thickness, 
and is believed to be invulnerable 
to the heaviest artillery. 

Large Ingots of Steel. — Two 
ingots of steel have been recently 
mouldeil at the Eljbw Vale Works, 
which are believed to be the largest 
ingots ever coat there. They weigh 
a ton and a half each, and are to 
be kept as siiecimeu pieces. 

Iron Sheets thinner than 
Paper. — We have heard of iron as 
thin as paper, but have just had a 
packet of specimen iron sheets 
brought to our office not half as 
thick as the sheet this is printed on. 
This sheet is 'OiA inch in thickness ; 
the iron sheets we have received are 
•(K)ir> inch thick, or only three- 
eighths of the thickness of the paper. 
At the same time the iron sheets 
are so tough as to be torn with diffi- 
culty, and so flexible as to bend with 
ahnost the facility of ortlinary print- 
ing paper. These wonderful speci- 
mens of iron were made from the 
rough pig up to the rolled sheets by 
the Pearson and Knowles Coal and 
Iron Company, whose skilful mana- 
ger, Mr. Hooper, has discovered a 
means of rolling these infinitesi- 
mally thin sheets in numbers, 
without their sticking together. — 
Warrington Guardian. 

Previous to the appearance of 
this paragraph we haa heard that 
Messrs. Graff, Bennett, and Co., 
proi)rietors of the Millvalc Iron 
Works, Pittsburgh, had produced 
what was claimed to be the thinnest 
iron that had ever been rolled any- 
where — 15,500 leaves being neces- 
sary to make an inch in thickness. 
It was rolled on ordinary plate rolls, 
upon which plates weighing from a 
ton to a ton and a half have been 
rolled, and the iron used was puddled 
har made in a Danks furnace. 
To Preserve Iron from Rust. 
— Mr. J. Machahee has invented a 
composition to preserve iron iroin. 



rust, applicable also to other mate- 
rials, such as stone or wood, used 
in conjunction with metal. The 
following is the composition : — 
Virgin wax, 100 parts ; Gallipoli, 
125 ; Norwegian pitch, 200 ; grease, 
100 ; bitumen of Judea, 100 ; gutta- 
percha, 235 ; red lead, 120 ; and 
white lead, 20 ; each having its 
special value. These ingredients 
are mixed together in a boiler in the 
order above, the gutta percha being 
cut up in small pieces or rasped. 
The mixture is stirred at each addi- 
tion and poured into moulds. For 
iron it is melted and laid on with a 
brush ; for stepping holes it is used 
as a paste. It may be used also as 
a glue for stepping holes in large 
vertical metal surfaces by a slight 
alteration in the proportions ; viz., 
Gallipoli 115, bitumen 90, and red 
lead 100 ; and 40 parts of copal gum 
are added after the gutta percha. ~ 
JH^igineer. 

Japanese Iron. — In a foreign 
technical serial we have the follow- 
ing account of Japanese ironworks : 
The blastfurnaces of Japan are 
small, and of very simple construc- 
tion, although built on the same 
principle as those of Europe. The 
walls are built of fire-proof clay, 
mixed with a few stones. The blast 
furnaces are roimd, and have an 
opening at the side, closed by a 
band of clay ; opposite are two other 
openings, through which comes a 
strong current of .air, driven into 
the furnace by Chinese bellows 
worked by men. Before pouring the 
ore into tlie furnace they mix it with 
coal, and subject it to a previous 
calcination, so as te get rid of its 
catbonic acid and siUphur. 

The Japanese do not understand 
puddling as practised iu the West ; 
but the principle of their procedure 
is exactly the same. The fused iron, 
mixed with a little sand and pieces 
of iron, is again fused with charcoal 
\Ti a. aecoTv^ iwTu^Q,^, where it is left 
\ to coo\ lot «.cvev^ *\sx.^^ wwM^ HJssRi 
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whole mass has the appearance of 
fluid. The Japanese method of 
making steel is quite different from 
that practised in Europe. They mix 
a certain quantity of iron in pigs and 
iron in bars, cover the quantity with 
borax, and melt the whole for a 
week in a small fire-proof crucible. 
The borax serves to dissolve the im- 
purities in the dross. When the 
metal is separated from the dross, 
which floats on the surface, and 
cooled, it is hanmiered hard, and 
alternately plunged into water or 
oil, after which it is cemented and 
tempered. 

The mode of cementing is as fol- 
lows : — The steel, on coming from 
beneath the hammer, is covered with 
a mixture of clay, cinders, marl, and 
charcoal powder. When this plaster 
is dry, the whole is subjected to a 
red heat, and the steel is after- 
wards cooled very slowly in warm 
water, which is allowed to become 
tepid. 

Steel thus obtained is not very 
supple, but extremely hard, because 
it is not properly tempered or com- 
pletely freed from its impurities. It 
would not do for making watch- 
springs, but is used by the Japanese 
for swords and sabres, which are 
tempered as many as eleven times, 
and knives, which are tempered 
four times. 

Dangerous Cotton Goods.— 
Prof. Gmtl says that some cotton 
goods sold in Austria recently con- 
tained from 15 to 25 per cent, of 
arsenious acid to the yard. It ap- 
pears to have been introduced with 
the glycerine and alumina in the 
mordanting process for aniline co- 
lours. 

The Silk Crop of 1874.— Ac- 
cording to a report just published 
by the Syndicate of the Lyons Union 
of Silk Merchants, the silk crop of 
Europe last year was, in round 
numbers, 9,050,0001b. of raw silk, 
while there were exported from 
As/a 11,500,000 lb., making upwards 



of 20,500,0001b. of raw silk avail- 
able for European consumption. Tlie 
countries included in the report are 
Italy, France (with her dependen- 
cies, Corsica and Algeria), Spain, 
Greece, the Turkish Empire, Geor- 
gia, Persia, India, Japan, and China. 
The first and last together supply four- 
fifths of thesilk usedin Europe. China 
exported, chiefly from Shanghai, up- 
wards of 8,000,000 lb. The crop of 
Italy amounted to 0,300,000 lb. 
France supplied 1,600,000 lb. ; Spain, 
about 310,090 lb. ; Greece, less than 
30,000 lb. ; the Turkish Empire, 
1,180,000 lb. ; Georgia and Persia 
together, 880,000 lb. ; India (from 
Calcutta), 935,000 lb. ; and Japan, 
something over 1,200,000 lb. 

Red Glass and Kose Glass. — 
In the Bulletin de la SocUU (TEn- 
couragement, M. Baccarat describes 
how the far-famed French rose and 
red shades of glass are produced — 
one of the most critical and beau- 
tiful of the arts of industry. A 
certain quantity of auriferous glass 
is prepared beforehand, and run 
in thin plates, and fragments of 
these plates are used by the glass- 
blower to fuse upon his work, and 
thus give it a superficial colouration. 
It often happens that one and the 
same composition of auriferous 
crystal gives plates of very different 
shades, some colourless, others 
tinged more or less deeply with rose 
and red, and some almost black ; 
these differences being due to two 
causes— namely, the temperature of 
the furnace in which the fusion has 
been effected, and the temperature 
of the mould into which the melted 
metal is run. For light- coloured 
plates the temperature of the fur- 
nace is made low, and the mould 
very cold ; blue plates are some- 
times produced under the same cir- 
cumstances, which, if re-heated, 
take the normal colour, as do also 
the colourless a.vid n^t^ ^^<& x^Sk'SRk 
glasses. 

The cimoMft iac\,^ Vci\\a ^^n^^-^^^^n 
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in recanl to tbe process in question 
and its results, render it probable 
that the colouring matter is neither 
a salt nor an oxide, l)ut a simple 
iKwly. Crystal coloured with gold 
is therefore merely a vitreous matter, 
liolding iu suspension metallic gold 
in a state of very fine subdivision. 
It is 8tate<l that on attentively ex- 
amining the re<l idates, it is easy to 
recognise in the mass a multitude of 
most brilliant Ri)ecks of metallic 
gold, forming a sort of adventurine. 

Glass from Slag. —Before a re- 
cent meeting of the North of Eng- 
lan<l Iron and Coal Trade, slag was 
exhibited in a tibrous form, and a 
company is in process of formation 
. to manufacture dag into ^lass, under 
a patent. The slag is taken as issu- 
ing from the blast furnaces, con- 
ducted into a tank, and there mixed 
with other materials, from which 
mixture transparent glass is made. 
The new glass is said to be acid 
proof, and cai)able of use for all 
purposes for which the best bottle 
glass is suitable. It is alleged that 
the saving iu the process has been 
shown to be so great that it is likely 
to bring about important changes in 
the glass manufacture. 

Another use for Glass.— Glass 
bearings are now being made in the 
Unitecf States. Tliose of ordinary 
glass sustain a pressure of 10,000 lb. 
per square inch before cracking, 
while others made of a special glass 
require upwards of 27,000 lb. to 
break them. They do well without 
lubricants, but a little oil is nn im- 
provement. Some are in use on 
goods -waggons, and others ha^ e Deen 
tried in saw-mills with good results. 
A Wonder in Glass -making. 
— An enormous glass cylindrical 
shade or cover for a statue was re- 
cently made in Somerville, Mass. 
It was made by the follo\\4ng pro- 
cess :— A long hollow iron tube was 
inserted into the pot of molten glass, 



was caased to adhere to the tube. 
This was then taken to a wooden 
monld of semi-circular form, in 
which it was rolled a few times by 
three men, and thus brought to a 
white heat. It was then taken to a 
wooden cylinder placed beneath the 
floor of the factory ; and after it was 
placed therein, the work of fashion- 
ing the cylinder to its proper pro- 
portion was begun, which was done 
by blowing through the iron tube 
and into the body of the glass; 
while at the same time two men 
raised and lowered the glowing cy- 
linder gently but quickly until it 
came forth finished. It measured 
five feet in height and seventy-four 
inches in circumference. — THuaville 
Herald. 

Gildinff on Glass.— Professor 
Schwarzenbach, of Berne, has re- 
cently devised the following new 
method of gilding on glass : — Pure 
chloride of gold is dissolved in water. 
The solution is filtered and diluted 
until, in twenty quarts of water, but 
fifteen grains of gold are contained. 
It is then rendered alkaline by 
the addition of soda. In order to 
reduce the gold chloride, alcohol, 
saturated with marsh gas and dilu- 
ted with its own volnme of water, is 
used. The reactioii which ensues 
results in the deposition of metallic 
gold and the neutralisation of tbe 
hydrochloric acid by the soda. In 
practice, to gild a plate of glass the 
object is first cleaned, and placed 
above a second plate slightly larger, 
a space of about one-tenth of an 
inch separating the two. Into this 
space the alkaline solution is poured, 
the reducing agent being added im- 
mediately before use. After two or 
three hours' repose the gilding is 
solidly fixed, when the plate may be 
removed and washed. 

Tempered Glass: Herr Sie- 
mens' Process.— The well-known 
Dresden manufacturer, Herr F. Sie- 



and by careful manipulation about \ niena, "Vvaa TftcevvW^ -patented a me- 
seventy-Uve pounds of the latter \ t\iod oi VaT^cwva^, \.«cK!5fcT«i^^ 'saa^. 
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pressing glass, whicli appears likely 
to become of more practical utility 
than the process of hardening dis- 
covered by M. de la Bastie. It con- 
sists in a method of beating and 
then suddenly cooling the glass to be 
hardened or tempered; but when 
the articles are such as are usually 
moulded, the hardening and temper- 
ing are accomplished at the same 
time as the pressing— e.r/., the molten 
glass is run into suitable moulds, and 
while still highly heated is squeezed, 
the moulds having the effect of 
giving the necessary cooling without 
resorting to the liquid bath of M. 
Bastie. 

The material employed for the 
moulds depends on the nature and 
thickness of the glass ; in cases 
where the cooling process must ne- 
cessarily be a rapid one, metals of 
good conducting power, such as 
copper, are preferred, while in those 
where the cooling has to be effected 
more gradually moulds of earthen- 
ware, or other bad conductors of 
heat are employed. In cases where 
the glass articles to be operated upon 
vary in thickness • the conductivity 
of the parts of the moulds is varied 
accordingly, either by means of 
thicker metal near the thicker parts 
of the glass, or by making those 
parts of the mould of a better con- 
ducting material tban the parts next 
the thinner portions of the glass. 
The moulds, too, must be kept at 
certain temperatures varying ac- 
cording as the nature of the glass 
requires that they should be cooled 
to a greater or lesser degree. In 
ordinary practice, however, it is 
found that cast-iron moulds main- 
tained at a temperature of boiling 
water or thereabouts, and earthen- 
ware moulds kept quite cool, yield 
very satisfactory residts. 

The liquid glass may be conveyed 

direct into the moulds, or may be 

taken from the melting-furnsLce on 

the blower's pipe and shaped in the 

maaJd, but it iBf preferable to heat 



the articles after shaping or partial 
shaping before pressing and cooling 
them. This part of the process in- 
troduces the difl&culty of keeping the 
articles in shape, and it is overcome 
by Herr Siemens by means of casings 
or shells of platinum, such shells 
being transferred to the mould with 
the glass to undergo the pressing 
and hardening process. The heat- 
ing ovens may be of any suitable 
construction, but Herr Siemens pre- 
fers to employ regenerative gas 
muffle ovens, heated under the floors 
and over the crowns by the flames 
of gas and air, which pass from one 
set of regenerators to another, which 
latter becoming sufficiently heated, 
the currents are reversed in the well- 
known manner of alternated work- 
ing. The muffle being completely 
closed in, the articles are protected 
from dust and other impurities 
which in the open furnace are apt 
to settle on and damage the surface 
of the glass. 

The lower halves of the moulds 
are mounted on trucks or hand car- 
riages, and are run up to the furnace 
mouth or the oven, as the case may 
be, and having received the glass are 
under the respective upper 



run 



halves, which maybe loaded to give 
the desired pressure. The temper- 
ature of the moulds is kept at the 
required point by supplpng them 
with liquid, and water at the boiling 
point is found to be well suited for 
the purpose. Herr Siemens claims 
the process described of producing 
hard pressed glass by treating it 
whilst heated in moulds at a lower 
temperature, whereby it is simulta- 
neously compressed and hardened. 
He also claims the use of moulds 
having parts of varying thickness, 
or of different materials having 
various degrees of conductivity. !> A 
separate claim ia sA&o TaaAa io-^ ^^ 
use of t\uQ p\a.\iuium tcio\xV^^^» "^^^^ 
tain thq articles \ti ^V«^^ ^^^ 
being heateei m ^V^ ^fi^SSft- 
Eaglish I WTechauic. ^ 
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Tempered Glass : other Pro- 
cesses. — Some coDsiderable time 
has elapsed since De la Bastie first 
manufactured his tempered glass 
and obtained his first patent. Speci- 
mens of tempered glass are to be 
bought at a few shops, but at present 
it does not seem to have taken that 

Srominent position which was confi- 
ently predicted for it when it was 
first announced, and the reporters 
had seen specimens and tested them 
in the City of London. 

It is unquestionable that to De la 
Bastie belongs the honour of first 
bringing the art of tempering slass 
to a practical issue ; but his rivals 
seem determined to forestall him 
in those improvements which will 
make the invention commercially 
successful. It seems that some 
difficulty is experienced with the 
bath of grease or paraffin which De 
la Bastie uses for tempering his 
glass ; and he has had to devise a 
means of preventing the ignition of 
the inflammable constituents of the 
bath, which means has to some ex- 
tent added to the complication of 
his process. 

In the presence of this difficulty 
other inventors found their oppor- 
tunity, and, besides the process in- 
vented by Herr Siemens, of Dresden, 
described in the preceding paragraph, 
Herr Pieper has also devised a me- 
thod of tempering and hardening 
glass, which is so far successful that 
the German glass -makers have given 
15,000Z. for the exclusive right to 
use it in their country. 

The new process consists in sub- 
mitting the glass, while at a red 
heat, to the action of superheated 
steam, a process which of course 
effectually disposes of the difficulty 
and danger attendant on the use of 
an inflammable bath. Although 
the German glass makers have pur- 
chased Pieper's patent, it does not 
appesur that its practical succeaa bas 
been fuUy established, though it ia 
obvioua that if the Buporbeated 



steam will effect the same changes 
in the glass as the dip into the 
heated ou of Bastie's bath, and effect 
them as rapidly, M. de la Bastie 
will lose that pecuniary reward 
which his discovery merits. 

The steam process, too, would ap- 
pear to remove the difficulty which 
is found in tempering shaped articles 
of glass — a difficulty which Herr 
Siemens surmoimts by making 
costly platinum sheaths or moulds, 
with which he protects the articles 
during the hardening operations. 

Amongst the minor rivals of De 
la Bastie may be mentioned Herr 
Meusel, of Thiiringen, who has so far 
modified the original process that he 
plunges the blown articles while 
still on the tube into the tempering 
bath, which is composed of similar 
substances to those employed by De 
la Bastie. The latter, on the con- 
trary, shapes the articles in the 
ordinary way, and then re-heats 
them before plunging them -into the 
tempering bath. The original pro- 
cess is not likely to suffer much 
from the competition of Herr Meu- 
sel, for it yields far better and more 
regular results in practice, as it is 
found that, however quickly the 
blown glass may be transferred to 
the bath, the portion attached to 
the blower's pipe or tube is so 
speedily cooled by the surrounding 
air that it is impossible to obtain 
the desired effects in the tempering 
bath. 

There are several modifications of 
the tempering process, including the - 
English patent of Mackintosh, un- 
der which the glass is submitted to 
the action of a very low tempera- 
ture ; but, with the exception of the 
processes of Pieper, Siemens, and 
the original Bastie, none of them 
seem likely to soon furnish us with 
an article for which there is already 
an inquiry, and for which there will 
\\nOio\)L\i\,^d.\Y be a considerable de- 
ixia,\i^, \i \\. <ivjt.\i \i^ ^^a^^"^j^^ at a 
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A New Emerald Green. - 

Any pigment wliich approaches in 
beauty the fearfully-poisonous Paris 
green certainly deserves attention. 
One of these is said to be an hy- 
drated oxide of chromium, prepared 
in a peculiar manner and known as 
Guignet's green. We doubt the 
statement that it is not poisonous ; 
but it is, at all events, far more 
harmless than Paris-green, or any 
other arsenical colour. It is pre- 
pared on a large scale by fusing to- 
gether, on the hearth of a suitably- 
constructed flame furnace, at a dark 
red heat, three parts boracic acid to 
one part bichromate of potash. The 
mass swells up, much oxygen gas is 
evolved, and the substance is Anally 
converted into a beautiful green 
double salt, a borate of chromium 
and potash. By repeated washing 
with boiling water, it is decomposed 
with hydrated oxide of chromium 
and a soluble borate of potash. 
After suitable washing and very 
fine grinding, this oxide of chromium 
has a most beautiful shade of colour, 
covers well, stands the air and light, 
and is only attacked by boding 
concentrated acids. On a smafi 
scale, this green pigment may be 
prepared in a porcelain crucible. 

Uninfiammable Cloth. — M. 
L'Abb6 Mauran has "discovered" 
that a mixture of borax, sulphate of 
soda, and boracic acid will render 
cloth uninflammable, and prevent 
any loss of colour, flexibifity, or 
other property from the effects of 
fire. 

A New Pigment.— Mr. Luke 
Nattrass, of Nelson, New Zealand, 
has prepared a new indigenous vege- 
table pigment from the hinau tree 
{Elceocarpus hinau). It is considered 
to be as good as sepia. 

Coloured Liquids. — To obtain 
bright and permanent coloured 
liquids it is best to use the neutral 
metallic salts, that have neither 
tendency to oxydise or reduce. The 
aniline salts yield a beautiful solu- 



tion, but are not permanent. Blue : 
Sulphate of copper, 2 ounces ; oil of 
vitriol, ^ ounce ; water, q. s. Bed : 
Dissolve No. 40 carmine in aqua 
ammonia, and dilute with water to 
the desired shade. Filter, yellow : 
Bichromate of potash, 2 ounces ; 
muriatic acid, q. s. ; water, q. s. 
Dissolve the bichromate of potash 
in the water ; add the acid to set 
colour, and filter. Green : Sulphate 
of copper, 2 oimces ; bichromate of 
potash, q. s. ; water, q. s. Dissolve 
the sulphate of copper in a portion 
of the water, add the bichromate of 
potash to give the desired shade; 
add water, and filter. 

Green Bronzing. — The re- 
peated applications to copper or 
brass of alternate washes of dilute 
acetic acid and exposure to the 
fumes of ammonia will give a very 
antique-looking green bronze; but 
a quick mode of producing a similar 
appearance is often desirable. To 
this end the articles may be im- 
mersed in a solution of 1 part per- 
ch loride of iron in 2 parts water. 
The tone assimies darkness with the 
length of inmiersion. Or the arti- 
cles may be boiled in a strong solu- 
tion of nitrate of copper. Or, lastly, 
they may be immersed in a solution 
of 2 oz. nitrate of iron, and 2 oz. 
hyposulphate of soda in 1 pint water. 
Washing, drying, and burnishing, 
complete the process. 

Instantaneous Bleaching 
Fluid. — In 5| pints of water, 
heated to 190** or 212^ Fah. are in- 
troduced successively: mother-of- 
pearl, 3i oz. ; indigo, 0*75 grains ; 
cochineal, 0*75 grains ; chloride of * 
lime, 150 grains ; soda crystals, 150 
grains ; potash, 150 grains. Boil for 
half -an- hour, and the preparation is 
ready for use. The inventor, M. 
BoiseUer, says: — "The mother-of- 
pearl gives softness, lustre, supple- 
ness, &c., and gives to hemp the 
feel of cashmere •, the indigo ^v^^ 
a slight az.v\T^ VydXi, ^otift vy^Ooxass^ 
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the blcaohiog, the soda waahes and 
bruihcs, and the potash removes all 
grease." 

A Vew Aniline Bed.— Dr. 
Isidor Walz has called atteDtion to 
the discovery of a new coal tar 
colour which promises to become of 
importance. It yields shades exactly 
like those of cochineal and almost as 
fast. A sample of wool dyed with 
it was scarcely affected by a w^eek's 
exjKMure to the sun. The disco- 
verer is a New York chemist. 

A New Black Printing 
Colour. — According to Knaffl, if 
vapour of turpentine is passed over 
8e}>(|uioxi(lc of iron (Colcothar vit- 
rioli) at a red heat, a black pigment 
results, suqiassing printing-ink in 
softness, lightness, and depth of 
colour, and said to be adapted to 
printiug from stone, copper, and 
steel. 

A Vew Paint-Solvent.— It is 
stated in a Suffolk p£^er that Mr. 
H. P. Hayhoe, painter, of Bury 
tSt. Edmunds, has invented a new 
paint-solvent. The solution is sim- 
ply applied to the paint with a 
brush, and is then left for a short 
time, after which the paint may be 
scraped off with ease. The num- 
ber of coats of solution depends 
upon the number of coats of paint ; 
four, which may be applied within 
a quarter of an hour or so of each 
other, will probably be siifficient in 
the most hardened case. The solu- 
tion, which it is alleged causes no 
iujury wliatever to the hands or to 
the brushes, is inexpensive, and 
produces no smell. 

Dyeing Cotton Pure Blue.— 
Biittger suggests the following pro- 
cess for dying cotton pure blue : — 
Heat a mixture of 137 grains Paris 
blue, 137 grains tartaric acid, ^ fluid 
ounce ammonia water, and 2^ fluid 
ounces water, and filter after cool- 
ing. Add to the deep blue filtrate 
a solution of caustic soda, until it is 
decolourised, and after some time 
asBumes a. light yellow tint. Im- 



pregnate the cotton with this solu- 
tion and pass it (best after allowing 
it to dry) throuffh a warm, very 
dilute solution of sulphuric acid, 
and it will immediately assume a 
beautiful blue colour, and needs 
only to be washed in water. The 
sulphuric acid may be so diluted . 
that it has scarcely a perceptibly 
sour taste. 

Baryta Qreen. -;- Bottger re- 
commends the following mode for 
the preparation of baryta-green :— 
Add gradually two parts of finely- 
sifted peroxide of manganese to a 
mixture of two parts of caustic po- 
tash and one part of chlorate of 
potash in a state of fusion, and 
tin ally heat the mass to a low red 
heat. Allow it to cool, powder it, 
pour cold water over it, filter, and 
add to the green filtrate, in the cold, 
a solution of nitrate of baryta. Wash 
well with water the beautiful violet 
neutral manaanate of baryta that 
separates, and when dry mix with 
it i to one part of hydrate of baryta, 
and heat the mixture at a low red 
heat, in a rather shallow brass or 
copper vessel, with continued stir- 
ring until t^e contents, upon cool- 
ing, manifest a pure green colour. 
Finally, pulverise it thoroughly, and 
treat repeatedly with cold water, in 
order to remove any hydrate of 
baryta present. 

Wood for Wall-Paper.— An 
improvement in the preparation of 
wood for wall-paper has been lately 
made in America. The wood is 
cut to the thickness of paper, and 
by a peculiar process stuck on to 
the paper, which serves as a protec- 
tion against the influence of the 
walls on the graining and colour of 
the wood. — Journal of the Society of 
A rt^. 

Fire Lighters of Indian 
Corn. — Nothing is too small or 
unimportant to rescue from simple 
destruction, if it can be turned in 
any way to serve the purpose of 
man. Xa sa. i^ASksXtx^NAsm. ^^ \s\A.y 
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mention the fact of the application 
as fire-lighters of the central portion 
of the ear of the Indian corn, after 
the seeds have been taken out ; 
also of the cones of the Scotch fir 
(Pinus sylvestris), which are sold in 
France under the name of allumettes 
des landes. — Nature, 

Lacquer-ware in Japan.— In 
his just published (report to tlie 
Foreign Office, her Majesty's Consul 
at Yokohama gives some interesting 
Information respecting the prepara- 
tion of lacquer- ware in Japan. Some 
Japanese, he says, give a.d. 724 as 
the date when the art of lacquering 
was first discovered, but those 
among them who have given atten- 
tion to the subject fix the date as 
A. D. 889 or 900. It would appear 
to have attained to some^ perfection 
in 1290, for the name of a distin- 
guished painter in lacquer at that 
time is still handed down as the 
foimder of a particular school of art 
in lacquer-painting. Having de- 
scribed the manner in which the 
lacquer-varnish is obtained, Mr. 
Kobertson gives some details of the 
mode in which desiens in lacqiier 
are worked. "The lirst thing," he 
says, **is to trace out on the 
thinnest of paper the required pat- 
tern or design, and the tracing is 
then gone over with a composition 
of lacquer-varnish and vermillion, 
afterwards laid on whatever it is 
proposed to impart the design to, 
.... and well rubbed over with a 
bamboo spatula." The outline 
thus left *'is now gone over with a 
particular kind of soft lacquer-var- 
nish. When this industry is pur- 
sued in hot weather, the varnish 
speedily dries, and consequently, 
where the pattern is a good deal 
involved .... a small portion 
only is executed at one time, and 
the gold powder, which enters 
largely into most of the lacquer- 
ware lor the foreign market, is ap- 
phed to each part as it ia being 
executed* For thia a large and 



very soft brush is used, and by its 
aid the gold powder is well rubbed 
in with the lacquer or varnish. 
The work is then left to dry for 
about twenty-four hours, after 
which the pattern is lightly rubbed 
over with charcoal made from a 
particular kind of wood, this pro- 
cess securing evenness of surface. 
The work is next rubbed with 
polishing powder, and afterwards 
carefully wiped." After all this 
outlining has been done, "there 
still remains a good deal of finishing 
work, such as the tracing of leaves 
on trees, the petals of flowers, the 

wings of birds, &c into all 

this the gold largely enters, the 
working in of which requires a light 
brush and a skilful hand .... 
After this has been well dried, a 
particular kind of lacquer- varnish, 
known as yoshiin6 urnslii^ is well 
rubbed in, and the whole is then 
polished with horn -dust. The polish- 
ing process is done with the finger, 
and is continued until the gold- 
glitter shows out well." — Academy. 
A Decided Saving.— A new 
branch of industry, says the Engi- 
neer^ has sprung up, which will be 
of great convenience to government 
works and other large factories. A 
contractor has come forward and 
agreed to purchase at a good price 
all the old "cotton waste," a mate- 
rial which, after being used to clean 
machinery, has hitherto been burnt 
as valueless. He has made terms with 
one large department of the Royal 
Arsenal, and carried away some tons 
of the waste. This he washes in 
some chemical solution, which en- 
tirely cleanses the cotton of grease 
and other impurities, and when 
dried, it is again as fit for use as 
when it first left the cotton-milk. 
The grease is clarified with fine oil 
and the refuse is sold to the soai^- 
makera.— Journal oj live. Sotx^X^j 'iS 

A TJa© fox «[!«. ^>x«A ^^«»'^^- 
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has the advance of practical science 
been more clearly evidenced than in 
the extent to which substances for- 
merly wasted and lost are now re- 
claimed and made to constitute an 
important element in the profits of 
the manufacturer. One of these 
applications consists iu the recovery 
01 soap-suds from the washings of 
wool iu woollen factories. These 
were formerly allowed to run down 
the sewers and into the streams, to 
the ^eat })ollution of the latter ; 
but lu Bradford, they are now run 
from the washing-bowls into vats, 
and there treated with sulphuric 
acid. Tlie fats rise to the surface 
in a mass of grease a foot or more 
in thickness, which is carefully 
collected and treated in various 
ways, mostly by distillation. The 
products are grease, used for lubri- 
cating the cogs of driving-wheels in 
the mills ; oleic acid, which is worth 
about 30/. per ton, and used as a 
substitute for olive oil ; stearin, 
worth about 80/. per ton, &c. It 
is said that some large mill-owners 
are now paid from 500/. to 1,000/. 
a year for these suds, which a few 
years ago were allowed to run to 
waste. 

Yarn and Thread by a New 
Process. — At a meeting of the 
Sussex Natural Society, held at 
Brighton on the 11th of May, Mr. 
C. F. Dennett submitted samples of 
yarn and thread made directly from 
seed cotton by a new process. He 
stated that great difficulty had been 
hitherto experienced in regard to 
malpractices as to the manufacture of 
cotton, and that although consider- 
able pains had been taken iu the 
matter by the Marquis of Salisbury 
and Dr. J. S. Forbes Watson, they 
had not succeeded in overcoming the 
difficulty, it having remained for 
one of his American countrymen to 
discover a process by which the 
maDiifactiired article could be trans- \ 
formed direct from seed cotton aa 
/^ was brought in from the fiel^ 



by the negro. By this method he 
said, from 50 to 75 per cent, is saved 
in converting seed cotton into yarn, 
while it made better and stronger 
thread, &c., than can be made of 
baled cotton. 

Artificial Ijeatlier.— The pro- 
cess by which artificial leather is 
prepared by Soren Sorensen, of 
Copenhagen, from leather parings 
ana caoutchouc, is (according to the 
Deutsche Industrie Zeitunr/) as fol- 
lows : — The parings are first freed 
from impurities, if any, and worked 
by a peculiar machine to a homo- 
geneous fibrous mass. On mixing 
some ammoniac water, a gelatinous 
mass is had, which, pressed in 
moulds or rolled in plates, forms a 
vei^ hard and stiff product, of con- 
siderable cohesion, but without elas- 
ticity and soluble in water. To 
remedy these drawbacks, caoutchouc 
is added. This, which may vary 
from the finest Para to the smallest 
African, is squeezed and washed in 
a washing machine consisting of 
two cannelated steel rollers ; on 
these a jet of water is directed, both 
to wash the caoutchouc clean, and 
keep it from burning in consequence 
of the strong friction. Next the 
caoutchouc is dried, cut in pieces, 
and dissolved by oil of turpentine, 
benzine, sulphide of carbon, or other 
liquid, in suitable quantity. The 
substance is then mixed with am- 
moniac water and stirred. Then 
the prepared leather is added in a 
closed kneading machine. (The 
proportions of the ingredients vary 
thus : for sole leather they are 25 
parts solid caoutchouc, 67 parts am- 
monia, and 67 parts leather). Aiter 
kneading, the homogeneous mass is 
either pressed iu moulds, or rolled, 
then dried, and in drying subjected 
to various progressive pressures, 
according to the quality desired. — 
English Mechanic. 

"E\o\XT 'MiUs.--The latest im- 
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porcelain rollers for crushing the 
wheat previous to submitting it to 
the millstones. The resiilt is an 
improvement in the quality of the 
flour, and a larger yield in a given 
time. 

Paper as Hard as Wood 
and as Tough as Leather. — 
French manufacturers have a me- 
thod of rendering paper extremely 
hard and tenacious by subjecting 
the pulp to the action of chloride of 
zinc. After it has been treated with 
the chloride, it is submitted to a 
strong pressure, thereafter becoming 
as hard as wood, and as tough as 
leather. The hardness varies ac- 
cording to the strength of the me- 
tallic solution. The material thus 
produced can be easily coloured. 
It may be employed in covering 
floors with advantage, and may be 
made to replace leather in the 
manufacture of coarse shoes; it is 
also a good material -for whip 
handles, the mounting of saws, but- 
tons, combs, &c. A great deal is 
used in large sheets for roofing. 
Paper already manufactured ac- 
quires the same consistency when 
plunged, unsized, in a solution of 
the chloride. 

The Chemistry of Soap- 
xnaking. — If grease, fat, or resin, 
which are commonly employed to 
make soap, are heated with an 
excess of common salt, ammonia, 
and water, a soda-soap separates, 
leaving chloride of ammonia in the 
liquor, together with the excess of 
ammonia and salt. This reaction 
is the consequence of the great solu- 
bility of ammonia soap in ammo- 
niacal water, and the insolubility of 
soda soap in water containing more 
than ^ per cent, of salt. The am- 
monia at first unites with fatty 
acids ; then the sodium in the salt 
exchanges places with the ammonia 
in the soap, forming, as we have said, 
a soda soap and chloride of ammonia. 
It 23 essential that there he an 
excess of ammonia and salt present 



in order that the reaction take place. 
One hundred parts of grease re- 
quire 15 to 20 parts ammonia, 20 to 
30 parts salt, and 200 to 300 of 
water. — T. N. Whitelaw, in Che- 
misches Centralblatt. 

Paper Barrels and Pails. — 
Not only in Japan, but also in 
America, paper is used for many 
purposes that are still unusual with 
us. One of these is the manufac- 
ture of barrels and pails, which, 
instead of being made of many 
pieces of wood, are made either in 
one piece or in a few pieces of 
paper. The material [of which the 
paper is made may be wood. But, 
by its mastication and manipula- 
tion, the wood is moulded into 
paper with a very important saving 
in material, and with a lighter, 
stronger, and more perfect product. 
Such paper is in reality artificial 
wood, and such materials may be 
mixed with it, when in a state of 
disintegration, as will make it 
stronger and better than the natural 
wood would be. — Illustrated London 
News. 

Nothing Like Paper.— The 
A merican Paper Trade Journal thus 
describes a new adaptation of paper : 
— " The American Paper Car Wheel 
Company, of Hudson, N.Y.,has spe- 
cimens at the Philadelphia Exhibi- 
tion of 30, 33, and 42-inch wheels 
of its manufacture. These wheels 
have steel tires made with an inside 
flange and a cast-iron hub. On 
each side of the hub and tire, 
wrought iron or steel plates 3-16 in. 
thick are bolted, and the space 
between the plates is filled with 
compressed, or rather, condensed 
paper. This paper is made of straw- 
boards }^ inch thick, pasted together 
with paste made of rye-flour, and 
first made into sections about ^ inch 
thick. These are subject to a pres- 
sure of aVjout 4Q0 \»Ti^ i^^ ^wsJ^'^N^ 
hours, and axe ^i\i«vi^T^a^^K'v^^^'^ 
air. These ae(i\,\oxi^ ».t^ 'Oc^fi^^^^*'^^ 
together mt\i.e «.amfe^M>^^ ^^ 
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get tho requisite thickness, about 
3^ inches, and are again pressed 
and dried. Tbev thus form a disc, 
which is turuetl otf, and the tire 
forced on with a pressure of about 
IM) tous. Tlie plates are then bolted 
to the inside and outside of the 
wheel with ] inch bolts. An old 
wheel is exhibited, * one of the first 
paper car wheels ever made ; it has 
run under a Pulliuan car 312,000 
miles without the tire being turned.' 
One of the wheels is shown with a 
portion of the plates and paper disc 
cut away, so as to show the inside 
structure. One of the ^mper discs 
is also exhibited, and if a separate 
tire and hul) were shown, the ex- 
hibit would be complete. The 
wheels are painted brilliantly red, 
which might be described as mono- 
chrome eugineerinc. " 

Paper Imitation of Leather. 
— A most deceptive imitatiou of 
leather is manufactured, according 
to a process discovered by Da- 
widowsKi, from parchment paper. 
It is as soft aud pliable as leatner, 
and resembles it perfectly in colour 
and linish, aud, like it, can be glueil, 
pressed, stamped, gilded, &c. It 
therefore forms a perfect substitute 
for fancy leather for very many 
purposes. As binding of books it 
resists abrasion extremely well, and 
is not affected by dirt, or even 
water. It is also free from the 
objections to leather as a lining for 
hats, since it is unaffected by per- 
spiration. 

A New Paper Board.— A 
new method of manufacturing paper 
board, to make that article more 
generally useful aud durable, is 
described as follows : — When a sheet 
of paper is immersed in an ammo- 
niacal solution of copper, aud then 
dried, it is said to be quite impreg- 
nable to water, and docs not lose 
this quality, even though the water 
be boiling. Two sheets of paper 



completely as to be quite insepa- 
rable. If a large number of sheets 
so prepared be cylindered together, 
boards of great thickness are obtain- 
able, the resistance and cohesion of 
which may be increased by inter- 
posing fibrous matters or cloths. 
The substance so prepared is quite 
as hard as the closest grained wood 
of the same thickness. The am- 
moniacal solution of copper is pre- 
pared by treating plates of copper 
with ammonia, of the density of 
880 in contact with the atmo- 
sphere. 

Casks made of Cement. — 
Wooden casks in damp cellars are 
liable to become unfit for use before 
long. On this account Uerr BoUert 
determined to try casks made of 
mortar, covered over with Portland 
cement. When hard enough, they 
were tilled with water, and exposed 
to its action for ten days in order 
to abstract the lime. This object 
was not accomplished, for in a few 
days it was found that the wine had 
lost all its acidity, and at the end of 
a fortnight a thick crust had formed 
on the sides. Good wine which 
was afterwards put in underwent 
no change for the worse, and for 
five years the casks have been in 
constant use, at least so says the 
German Wine Oazetie. Fermentation 
and fining go on quite right. There 
is merely an insignificant loss of 
acidity, and rather a thicker crust 
than is usual with wooden casks. 
Herr BoUert has for several years 
had no wooden casks, nor does he 
want any, as the work of the cellar 
is much simpler and better without 
them. The advantages of cement 
casks are, a great saving of room, 
as they can be made much larger 
tbau wooden ones, greater solidity 
aud durability, little loss of the 
contents, less cellar work, because 
there is no formation of fungus, less 
daixipYiQ^^E in. the cellar, and conse- 
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The Host Costly Carriage 
ever Built. — Probably the most 
costly state chariot ever yet built 
has just been completed for the 
Mikaido of Japan, by. Messrs. Mor- 
gan & Co., her Majesty^s coach- 
builders. The body of the vehicle 
is of the finest Spanish mahogany, 
and fashioned after an old Flemish 
pattern, which allo\rs of an un- 
limited amount of ornamentation 
and exceptional interior comforts. 
It is considerably larger than Euro- 
pean state carriages generally, but 
the peculiarity of its construction 
admits of the draught being very 
light. The panels are painted a 
rich pale green, with white and gold 
trellis and scroll ornaments, the 
gilding being very profuse. The 
metal appointments are silver gilt, 
the door-handles and lamps bein^ 
massive and richly chased. Tradi- 
tional emblems of Japan, conspicu- 
ously the tortoise and dragon, sur- 
mount each corner of the roof, in 
the centre of which is a Japanese 
crown. The interior is luxuriously 
upholstered with cloth of gold, rich 
Valenciennes lace, and green silk 
velvet ornaments. The under car- 
riage is scroll-shaped and richly 
carved and gilt, the colour of the 
wheels matching the body of the 
vehicle. — Times, 

Paper from ^eat. — Specimens 
of paper and cardboard made from 
peat were recently presented to the 
Berlin Polytechnic Association by 
Herr Veyt-Meyer. The cardboard 
was so thick that it could be planed 
and polished. Paper made of peat 
alone is like that made from wood 
or straw ; but only fifteen per cent, 
of rags is needed to give it consis- 
tence. A large factory for the 
manufacture of peat paper is to be 
established in Prussia. 

Phosphor-Br onze . —The manu- 
facture of alloys known by the name 
of "phosphor-bronze," the inven- 
'tion of which is due to the founders 
of the VaJ'BenoU nickel manufac- 



tory near Lifege, is rapidly develop- 
ing. Many foundries established 
within the last two or three years 
are devoted to the successful work- 
ing of these new products, both in 
this country and America. The re- 
sult of analyses and observations 
hitherto made seems to be that 
phosphorus exercises a double 
chemical action over the metals 
which compose the alloys. While 
reducing on the whole the oxide of 
tin contained in the mixture, it at 
the same time forms with the metals 
it has thus purified a perfectly ho- 
mogeneous alloy, the hardness and 
resistance of which are subject to 
controL The experiments made in 
London, Vienna, and Berlin, leave 
no doubt on this point, and estab- 
lish the superiority of phosphorous 
alloys over ordinary bronze, copper, 
coke-iron, charcoal-iron, and steel. 
Under the influence of strains ex- 
ceeding the limit of elasticity, or 
violent shocks, their texture does 
not become crystalline. They are 
completely free from metals easily 
liable to attack, such as zinc. Sea 
water, or diluted solutions of sul- 
phuric acid, have only a very feeble 
action upon them, and in all cases 
much less than on pure copper. 
One of their most valuable qualities 
is, that recasting does not occasion 
the smallest loss in tin. Moreover, 
their degree of liquidity, which may 
be compared to that of mercury, 
renders it possible to obtain them 
without blisters, and to have perfect 
mouldings. Their degree of 'fusi- 
bility is nearly the same as that of 
ordinary cannon-bronze. 

Their application to military art 
has led to very minute researches. 
Various European governments have 
had experiments made which have 
all established the superiority of 
phosphorous over ordinary bronze. — 
Revue Indmtrielle. 

Lignoae, a ISle;^ "Ecc^ci^CT^* 
— Accordmgtot\ie liidu8lT\e.-Z^\W.^^% 
the uew ex^VoftWe, \^tJiSi^^, ^^"^ga»* 
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rently woody fibre prepared with 
nitro-glycerine, inveDted by Trlitzs- 
chler-Falkensteio, is a very light 
powder, which in loose coodition 
oums very slowly. The cartridges 
made of it are larger than those of 
ordinary blasting |K)wder of the 
same power. As it does not with- 
stand moisture it cannot replace 
dynamite. It has been employed in 
a number of mines, and the resiilts 
of tests made of it, although not im- 
favourablc, place its explosive force, 
which, however, does not seem to be 
uniform, at, at least three times that 
of an e<|ual weight of blasting pow- 
der, instead of at five times, as 
claimed at first ; the price has there- 
fore been fixed by the manufacturer 
on the basis of the former, at some- 
thing less than that of an equivalent 
quantity of powder. Great safety 
is stated as one of the advantages of 
its use, and it is said not to be ex- 
ploded by contact with naked fire, 
and with difficulty by friction or per- 
cussion, while it can be used with a 
fuse in blasting. It is also said that 
but little, and tliat harmless, gas is 
left after explosion. In the Poly- 
technischea-Centralblatt an account, 
however, is ^ven of the explosion 
and destruction of the building in 
which cartridges of it were prepared 
by women, by stamping it into cases, 
although according to tests made 
under Governmental supervision the 
occupation had been pronounced 
perfectly safe. The combustion of 
the cartridges, when first noticed, 
was so slow that twenty-two out of 
twenty-three| persons employed, es- 
caped unhurt before the explosion 
occurred. 

Paper Barrels. — Among the 

numerous novel uses to which paper 

is now-a-days put is the manufacture 

of barrels for the carriage of such 

materials as flour, sugar, &c. These 

barrels are made of successive layers 

of paper board cemented together, 

and subjected to enormous preaawre, 

thereBult of whidh is a compact aub- 



stance with great resisting power. 
The paper is made of straw, thus 
fitting and converting into a mer- 
chantable article what, in most sec- 
tions of the country, is regarded as 
refuse. The barrels are perfectly 
cylindrical in form, which gives them 
an advantage of 25 per cent, in stor- 
age over wooden oarrels. Their 
weight is about half that of a wooden 
barrel, so that in a cartload a saving 
of nearly 1,0001b. in freight is made. 
It is calculated that they will stand 
four times the pressure that a wooden 
barrel will. The invention was pa- 
tented a few months ago, and two 
factories are now engaged in the 
manufacture — one at Winona, Wis., 
and one at Decorah, Iowa. At the 
latter factory 1,600 barrels per day 
are tiirned out, with a consumption 
of five tons of paper. It is claimed 
for them that they can be made 20 
per cent, cheaper than wooden bar- 
rels. They may be rendered abso- 
lutely air-tight, and it is claimed 
that they wm resist moisture longer 
than they are likely ever to be ex- 
posed to it. They are made in quar- 
ter, half, and full sizes. 

A Caution to Smokers. — It 
appears, according to the Scientific 
American^ that even the cigars manu- 
factured in Havana are now com- 
posed by no means entirely of to- 
bacco, but to a considerable extent 
of *' a kind of brown straw wrapping 
paper," prepared specially for this 
purpose in New York. Sheets of 
this material are saturated with the 
juice pressed from tobacco stems and 
are then passed through a sort of 
printing machine, which gives them 
the exact appearance of tobacco 
leaves ; so much so, indeed, that the 
paper thus prepared is largely used 
for the '* wrappers," or outer cover- 
ings of cigars, and is, in fact, said 
to be regarded by the makers as 
**an improvement on the natural 
tobacco leaf," inasmuch as it is 
"ixiwc^ B\.TOT^Qpc, Ttt.Qr« ecouomical. 
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view of a further expression of manu- 
facturing opinion to the effect that 
this '* tobacco flavoured straw paper 
also makes a tilling for cigars supe- 
rior to the genuine leaf, impossible 
to detect, and leaves a nearly white 
ash, just like that of the best qua- 
lity of tobacco," some surprise may, 
perhaps, be felt that the cigar-makers 
in Havana think it worth their while 
to use any tobacco at all in the pro- 
duction of their wares ; but it may 
be so far re-assuring to learn that, 
after all, "the delicate films of paper 
are interlapped with, broken leaves 
of real tobacco." However, the 
quantity of this prepared straw paper 
imported into Havana is asserted to 
be very considerable. It is said that 
no Havana steamer leaves New York 
with (Jilt taking quantities of it, the 
amount on each occasion varying 
from 5,000 to 30,000 reams. 

Rapid Tanning. — A patent has 
been recently taken out in France 
for accelerating the process of tan- 
ning leather by passing an electric 
current through the solution of tan- 
nin while the skins are in the vats. 
The bottom of the vat forms one of 
the poles, and the other pole is 
placed on the surface of the liquid ; 
by electric action a ** molecular 
transportation " of the tannin en- 
sues, which thereby passes through 
the skins and penetrates them more 
rapidly than in the usual method. 
It is said that heavy skins may be 
tanned by this process in from thirty 
to thirty-five days, instead of from 
twelve to fifteen months. 

Utilising Coal Dust. — The 
problem of the utilisation of coal 
duat seems to be in a fair way of 
solution. The trouble has always 
been that it would not burn because 
it was too compact, and would smo- 
ther rather than ignite. For fifty 
years that has been the one great 
impediment, and scientists could not 
overcome it. Finally, however, 
BupenDtendent Wotton^ of the Eead- 
j'n^ Railroad, thought of in troducing 



a steam blast through the coal from 
the bottom in the hope of penetrat- 
ing the mass and supplying plenty of 
air. He built a furnace specially for 
it and placed it uuder a stationary 
engine boiler. Instead of using 
grate bars he employed a perforated 
iron plate for the fire to rest upon. 
A pipe from the boiler conveyed the 
steam and the necessary pressure 
supplied the blast, and this stroke 
proved to be the key-note of the en- 
tire coal-dust problem. It burned 
freely and threw out an immense 
heat. The oldest dust was used to 
see if it possessed burning qualities, 
and it was found that it consumed 
freely the same as the best coal. It 
was next tried in the furnace of a 
locomotive engine, and was found to 
burn equally well. The other day, 
when the wind was blowing at a 
velocity of forty miles an hour, a 
coal dust burning engine took up a 
train of one himdred cars through 
the valley with the same ease and 
with as little labour as an engine 
burning the very best anthracite 
coal. This is regarded as a great 
revolution in the coal and iron 
country, because it transforms at 
least 1,000,000 tons* of heretofore 
useless coal dust into a fuel worth at 
the very least one dollar per ton, and 
provides a way to consume all coal 
dust that may come to the surface in 
the future. — Harrisburg Chronicle. 
The Largest of the Krupp 
Guns. — The largest of the Krupp 
guns exhibited at Philadelphia has 
a calibre of li ft. ; it is 26| ft* long, the 
bore extending 22^ feet ; the weight 
is 126,750 lbs. The bore has 80 paral- 
lel grooves, with a uniform twist of 
twice the whole length of the gun ; 
it follows, of course, that the grooves 
do not make quite half a turn. To 
load the gun for a steel or chilled 
iron shell, 275 lbs. of powder are re- 
quired ; the aheU. vt%^\l^<b\'^'a»<2rq<st 
1,150 Iba. T\iG ^\io\fe \ssa.Ov\vcsfc — 
gun, catfiage, avi^ ^\^^— N^^^!^'*^ 
over 200»000\\>a. 
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Furnace Wool or Silicate 
Cotton. — The utilization of blast- 
furnace slag has for many ]rean past 
occupied the attention alike of iron 
masters and inventors, but, although 
this waste product has to some ex- 
tent been applied to economic pur- 
poses, the enormous slag deposits in 
the iron districts still continue for 
the most part to increase. Processes 
for converting this refractory ma- 
terial into sand, and subsequently 
into bricks, mortar, concrete, and 
cement, are being employed on a 
practical scale botli in England and 
on the continent. In Belgium it is 
likewise used in the manufacture of 
glass, contracts being entered into 
with the proprietors ofblast-furnaces 
for a regular supply. Another more 
recent and more singular application 
of this dense and brittle substance is 
that of a clothing for steam boilers 
and steam pii^es, in order to prevent 
radiation and consequent loss of 
heat. To produce the slag in a pro- 
per condition for this purpose a blast 
of steam, water, or air is forced into 
the stream of viscous slag as it is run 
from the furnace. This peculiar 
treatment imparts to the slag a finely- 
divided character, and it assumes a 
fibrous form and appearance, some- 
what similar to that of spun-glass. 
This fibrous slag is a bad conductor 
of heat, and has been used with suc- 
cess on the Continent for several 
years past for the purposes last in- 
dicated, being there known as "fur- 
nace wool." 

Herr Krupp, of Essen, long since 



directed his attention to its produc- 
tion, and for the last three years the 
boilers and steam pipes at his exten- 
sive steel works have been clothed 
with this substance, to which he has 
given the name of '* silicate cotton." 
Herr Krupp has also supplied this 
material to some of the largest manu- 
facturing establishments in Europe, 
where it has been adopted with per- 
fectly satisfactory results. Having 
thus successfully applied it, and hav- 
ing found it to be a very convenient 
way for utilising the slag from his 
blast furnaces, Herr Krupp has now 
arranged for its introduction into 
England. The special features of 
the silicate cotton are stated by Herr 
Krupp to be perfect incombustibility, 
even in immediate contact with fire, 
combined with comparative *inde- 
structibility, inasmuch as it is 
neither affected by damp, hot or 
cold water, acids, or any chemical 
ingredients, to which it stands in 
about the same relative position as 
glass. It therefore presents several 
advantages over the ordinary boiler 
coatings, and is besides capable of 
extensive aj^plication in the arts and 
manufactures. It is very light, a ton 
covering 560 square feet, even when 
applied 2.J inches thick, and, being 
of a woolly nature, it at once dis- 
closes a leak in steam boilers. Being 
a perfect insulator of both heat and 
cold, its application to fireproof struc- 
tures, refrigerating apparatus, and 
the like, at once suggests itself. In 
short, this new introduction promises 
to subserve many useful purposes. 
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Fraud and Photography. — 
It has recently been affirmed by 
GOppert {Papierzeitung), that, no 
matter how carefully writing has 
been obliterated, sufficient traces of 
the iron oxide of the ink will remain 
to appear in a photograph of the 
piece of paper. The light reflected 
from the unwritten paper acts dif- 
ferently on photographic materials 
from that reflected from parts which 
have formerly been covered with 
ink, even though they may not be 
able to detect any difference. M. 
Giippert considers that the genuine- 
ness or falsification of a document 
may be always thus demonstrated. 

Maps on a Small Scale. — It 
will be remembered that during the 
siege of Paris a good deal was done 
in the sending of photographically- 
reduced despatches by balloons. The 
inventor of t|ie method of reduction, 
M. Dagron, has lately applied it to 
the production of maps. In this 
way, the whole official map of 
France is brought into a form that 
can be easily carried in a pocket- 
book ; and maps of all the countries 
of Europe are arranged to be carried 
on a cartridge-belt alon^ with the 
magnifying apparatus {teJemetre mi- 
crographique), a joint invention of 
Dagron, Dallemagne, and Riboulet. 
The reduction of the maps can be on 
any required scale ; the smaller this 
is, the more convenient the magnifi- 
cation. The telemetre has the size 
and form of a stereoscopic apparatus. 
By means of it all the details of the 
original map are greatly enlarged, 
and can be easily studied. In dark- 
ness, the light of a match, or even 
the glowing of a cigar, suffices to en- 
able one to read on the map at once. 
The French anticipate these maps 



will prove very serviceable in case 
of war, as also for educational pur- 
poses. — World of Science. 

Elastic Dammar Varnish for 
Photographs, &c. — An elastic 
flexible varnish for paper, which may 
be applied without previously sizing 
the article, may be prepared as fol- 
lows : — Crush transparent and clear 
pieces of dammar into small grains ; 
mtroduce a convenient quantity — 
say forty grains — into a flask, pour 
on it about six ounces of acetone, 
and expose the whole to a moderate 
temperature for about two weeks, 
frequently shaking. At the end of 
this time pour off the clear saturated 
solution of dammar in acetone, and 
add, to every four parts of varnish, 
three parts of rather dense collodion ; 
the two solutions are mixed by agi- 
tation, the resulting liquid allowed 
to settle, and preserved in well-closed 
phials. This varnish is applied bv 
means of a soft, beaver- hair pencil, 
in vertical lines. At the first appli- 
cation it wiU appear as if the surface 
of the paper were covered with a 
thin white skin. As soon, how- 
ever, as the varnish has become dry 
it will present a clear shining surface. 
It should be applied in two or three 
layers. This varnish retains its gloss 
under all conditions of weather, and 
remains elastic; the latter quality 
adapts it especially to topographical 
crayon drawings and maps, as well 
as to photographs. — Pharmazeti- 
tisches CentralhalLe, 

Spiritualist Photography. 
— At a recent meeting of the Berlin 
Photographic Society a communica- 
tion from Dr. Stein was x^^., Vw. 
which he stated. t\ia.\) \ifc\yaj^ t^^'K'oJOs:^ 
met at a sp\ti\.\xa\\a\.\'5i c^ovi^fe^'a^^ "OaR^ 
notorioua PanB\a\i«yvTiX.^^ViR»^^^ " 
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era, Buguet and Leymaric, and al- 
though he exposed them then and 
there, by taking similar photographs, 
he failed to convince the audience. 
Dr. Stein had a negative in his 
pocket, which he copied by the light 
of a candle, in the dark room, be- 
fore developing the portrait of the 
gentleman who appeared with a fe- 
male ** spirit" at nis side. 

Photographing Machinery. 
— The use which manufacturers 
make of photography is shown by 
the circumstance that some of our 
larger firms retain the services of a 
photographer, whilst others have so 
much work to do that a studio and 
photographer form portion of their 
establishment. For some time past 
Krupp, the well-known cannon 
manufacturer at Essen, has availed 
himself of photography to a large ex- 
tent, and has, indeed, gone so far as 
to adopt the Lichtdruck process, for 
the number of copies frequently re- 
quired of one plate or another is so 
large, that their production would 
necessitate a long time if printed in 
silver. In securing records of mo- 
dels, or of finished work, before it is 
sent out of the workshops, photo- 
graphy is found to be extremely 
useful, and such firms as Penn and 
Sons, of Greenwich, Sir Joseph 
Whitworth and Co., and Sir W. 
Armstrong and Co., of the Elswick 
Ordnance Works, employ the art 
frequently in this connection. Pho- 
tographing machinery is by no means 
an easy matter to the beginner, for it 
is difficult at one and the same time 
to show intricate mechanism on the 
under side of a machine, while the 
high lights are not solarised. The 
hand mirror is sometimes very skill- 
fully made use of in work of this 
kind. —Plwtographic News. 

Proto-stereotypy.— A sheet of 

ordinary plate-glass, larger than the 

picture to be reproduced, is coated 

in the dark room with a solution 

made by diasolyiog 1 ounce oi potaa-^ 

sjum bicjbromate in 15 ounces oi 



water, warming gradually, then add- 
ing 2 ounces of fine gelatine, and 
filtering through linen at the boiling 
heat. A diapositive is taken from 
an ordinarjr negative, and laid with 
the collodion side to the gelatine 
face of the prepared plate in diffused 
liffht for ten to thirty minutes. The 
plate is then taken from the frame 
in the dark room and washed with 
water for five or ten minutes, till 
the relief is fully developed, after 
which it is dried with filtered paper 
and coated with glycerine by means 
of a camel's-hair pencil, and the ex- 
cess of liquid is removed with filter- 
paper. From this plate a cast is 
made in plaster of Pans of the con- 
sistency of oil, and from the plaster 
cast a metal one may be taken. 

New Discovery in Photo- 
graphy. — A curious statement has 
appeared in some of our scientific 
journals regarding a case of small- 
pox which was discovered by pho- 
tography. A person, feeling indis- 
posed at the time, but not seriously 
unwell, attended at a studio to have 
a portrait taken, and the photograph 
of the face showed it covered with 
distinct marks, none of which, curi- 
ously enough, were apparent upon 
the sitter. A day or two afterwards, 
however, we are told, small-pox 
spots broke out all over the face, 
where they had been foretold by the 
camera. The explanation of the 
matter is simple enough, for the 
photographic lens often gives us im- 
pressions of objects invisible to the 
eye, while we, again, see things of 
which photography takes no notice. 
Another case is mentioned of a pho- 
tographer who had, as a sitter, a lady 
with a bluish eruption on her face, 
and this he prophesied would be 
scarcely visible in the picture, as 
blue and white act pretty well in the 
same way upon the photographic 
film. He turned out right in his 
prognostications, but strange to say, 
\ apota fti^^suTfed. ow. the other side of 
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there was no trace visible to the 
nailed eye until a few days after- 
wards. We may, therefore, be able 
to use photography one of these 
days as an aid to forming a diagnosis, 
and we shall have physicians, may 
be, applying the camera to their 
patients as frequently as they do the 
stethoscope. 

Vanadiuni as a Photo- 
graphic Agent. — A sheet of 
paper, passed through a solution of 
a salt of vanadium, and exposed to 
sunlight, yields a well-defined picture 
on treating with salts of uranium. 
A compound of vanadium and silver, 
treated in the same manner, gives 
with ferrous sulphate a clear picture. 
Potassium bivanadate in contact 
with organic matter turns green and 
then blue on exposure to sunlight. 
These and other experiments prove 
that the scarcity alone of this metal 
prevents its being applied to the 
purposes of photography. 

Fargier's Carbon Process. — 
According to the Moniteur de la 
Photographie, Fargier's new carbon 
process may be summed up in a few 
words. A sheet of paper is allow- 
ed to float upon a solution of five 
grammes of chloride of iron and a si- 
milar amount of citric acid, which are 
dissolved in one hundred grammes of 
water. This paper is afterwards 
dried in the dark, and placed under 
a negative to print, until a weak 
image is produced. This print is 
taken and floated upon a bath of 
coloured gelatine solution, when it 
is found that the gelatine attaches 
itself to the portions of the surface 
that have been acted upon by light. 
There remains nothing but to wash 
the sheet iu water, and the picture 
is finished. If, instead of a coloured 
solution of gelatine in water, soft- 
ened tissue were employed, the 
printed chloride of iron paper being 
pressed into contact with the same, 
warm water being used subsequently 
to separate the two surfaces again, 
there would perhaps be a step fuHher 



gained in the simplification of tho 
carbon process, for the pictures 
would be visible at once during the 
printing operation, and could there- 
fore be controlled. Dr. Liesegang, 
writing in the Archiv, is of opinion 
that au improvement in the carbon 
process may be eflfected in this di- 
rection, and that the Fargier method 
indicates a branch of the subject 
which might be investigated with 
advantage. — Photographic News. 

Protecting Photo Baths.— 
A rather ingenious idea appears iu 
one of our German contemporaries, 
which, no doubt, is found to answer 
its object very well. It is a plan 
for preventing the dipping bath from 
being broken, which is a very vexa- 
tious thing, indeed, when it does 
occur, and iu the case of travelling 
apparatus the circumstance is unfor- 
tunately rather rife. To reduce the 
occurrence to one of greater rarity, 
it is recommended that a buffer of 
paraffin be put between the bath and 
the case, which has the effect of 
protecting the thinnest utensil. 
Solid paraffin is melted and poured 
in the wooden case ; then the glass 
bath itself is carefully and gradually 
heated by means of hot water, or 
otherwise, and pressed down into 
the molten paraffin gently. In this 
way the bath is made to fit with 
solidity in its wooden case, and will 
withstand the strongest pressure 
that is put upon it with the screw- 
top. — Ihid, 

Etching Photographs on 
Qlass. — The etching of photo- 
graphs on glass is a process little 
practised by photographers, and 
yet some pretty applications may 
be made by ornamenting globes, 
vases, and drinking glasses in this 
manner. Some glass is better 
adapted for the purpose than others, 
and that which contains a good deal 
of lead is said to be tke isvo«»^^\3i?AaJcJife. 
Any photograpViici ^isvSa ^\>Svc\&\sifis:?3 
thick for protectm^ >:Xv^ ^\ns»n^V«x^ 
the etohiug \\quvd. \a tio-^* Vi t>«X.. ^^^ 
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desicns or pictttres may therefore 
cBBuy be f ormei[l capable of resiBting 
the action of hydrofluoric acid, 
which dissolves the rest of the 
surface. 

Extreme care mast be taken in 
handling this acid, however; it 
mnst be kept in guttapercha uten- 
sils, for naturally enough, it will 
dissolve any vessel made of glass. 
Care should be taken also to prevent 
it touching the fingers, as it renders 
tlic hands very painful wherever 
it comes in contact with the flesh. 

Glass faced with a surface of co- 
lour or opal may be worked with 
great ease, and the acid comine in 
contact with the unprotected stirface 
dissolves away the facing, and leaves 
cither a design in transparent glass, 
or one in colour, according as a nega- 
tive or positive has been made use 
of to produce the mask upon the 
glass. A dilute acid is employed 
for etching in preference to a strong 
one, and the time that is required 
to dissolve away the surface de- 
pends in great measure upon the 
character of the glass itself. A car- 
bon tilm will suit very well as a 
mask, and in this case it is well to 
apply the most solarised tissue to 
the glass surface, and develop the 
iinace upon the glass. 

The image, under these circum- 
stances, holds very tenaciously to the 
glass surface (which has not been 
waxed, it must be remembered), 



and, when dry, the glass object is 
transferred to the etching bath, 
where, if it happens to be a lamp 
globe, it is kept slowly revolving. 
The etching-bath is made of gutta- 
percha, or wood protected with 
I sheet lead, aiid the object remains 
I herein until the etching has pro- 
i ceeded far enough. When this is 
the case, the glass is withdrawn, 
washed, and then the carlx)n or 
other image removed in any ready 
manner that may suggest itself. 

In the case of designs or litho- 
graphs which it is desired to etch 
upon glass, a special ink is employed, 
which is applied to the surfaces to 
be protected from the action of the 
acid. This ink is a thick solution 
of asphalte in turpentine, thickened 
by means of bees' wax and resin. 
In this case, as also in the case of 
photographs to be reproduced in 
ground ^ass or colours, it is neces- 
sary that the glass surface to be 
etched should, in the first place, be 
of ground glass or faced with co- 
loured glass, blue, 'red, green, violet, 
&c., according to desire. 

The lithographic ink or photo- 
graphic film forming the design then 
protects the coloured or ground 
glass, and, the rest of the surface 
being washed away until the trans- 
parent glass underneath comes into 
view, there results a coloured or 
ground glass design upon trans- 
parent glass. —Ibid. 
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Wealth in Steam-Engines. — 
According to a French journal, the 
number of locomotives at present in 
use in the old and new worlds 
amounts to 50,000, retoresentiiig a 
money-value of 2^ milliard francs. 
In this number the United States 
figures with 14,200, England with 
10,900, Germany with 5,^0, France 
with 4,900, Russia with 2,600, 
Austria with 2,400, Hungary with 
500, and Italy with 1,200 engines. 

Bttpid Railway Travelling. 
— The Engineer says iji&t the follow- 
ing are the highest authentic in- 
stances of high railway speeds with 
which we are acquainted : — * 'Brunei, 
with the Courier class of locomotive, 
ran 13 miles in 10 minutes, equal to 
78 miles an hour. Mr. Patrick 
Stirling, of the Great l^ortherri, 
took, two years back, 16 cafriages 
15 miles in 12 minutes, e^ual to 
75 miles an hour. The Grieat Bri- 
tain, Lord of the Isles, alid Iron 
Duke, broad gauge engines on i\ie 
Great Western Railway, have each 
run with foiir or five carriages from 
Padditigton to Didcot in 47imitiutes, 
equal to 66 miles an hour, or an ex- 
treme running speed of 72 miles an 
hour ; the new Midland coupled ex- 
press engines running in the usual 
course have been timed 68, 70, and 
72 miles an hour. The 10 a.m. ex- 
press on the Great Northern, from 
Leeds, we have ourselves timed, and 
found to be running mile after mile 
at the rate of a mile in 52 seconds, 
or at 69 "2 miles an hour. The en- 
gines used were Mr. Stirling's outside 
cylinder bogie express engines, the 
load being 10 carriages." We ima- 
gine that all these speeds are at the 
"rate" of so many milea an hour, 
for it 18 certain that such speeds Are 
never kept up. 



Varied Colours for Railway 
Classes. — The Lancashire and 
Yorkshire Railway Company have 
resolved to adopt a plan which will 
be of great convenience to travellers. 
In place of having all their carriages 
alike, they will be painted different 
colours, according to the several 
classes, thus : — First class will be 
yellow, second brown, and third 
blue ; and the tickets will corres- 
pond in colour, so that passengers, 
either at a terminus or when having 
stopped for refreshment, will have 
a good visible guide to their respec- 
tive carriages. Composite carriages 
will be treated in the same way, arid 
a sample carriage which has been 
turned out from the works at South - 
port has a most novel appearance. 

Remedies foi: Hallway Ills. 
— The Field gives the following 
seveti points for remedying the de- 
fects of railway travelling, which, 
our contemporary thinks, if attended 
to, will, to a considerable extent, 
mitigate the severity of the annual 
butcher's bill upon our English rail- 
roads : — 1. First and foremost, the 
adoption of the * ' block " system, in 
its most rigorous form, should be 
made compulsory. 2. Greater brake 
power should be compulsory. 'S. 
Double couplings should be com- 
pulsory for all carriages and trucks 
when travelling from one station to 
another, even if the use of single 
couplings, to save time, should be 
allowed during shunting operations. 

4. Footboards should be continuous, 
and made so as to overlap platforms. 

5. Locking of carriage doors on both 
sides should be prohibited at any 
moment, even "when, a tt^Axi ^ ^\a.- 
tionary ; and. -wYi^e^n SX. *\^ \x^ \s\»'C\ssvn. 

both doOTS B\iO\3iVd \ift \3^CiO«A$S.. ^. 

The conaecutiv© Vwslx^ q1 ^\>J^^ ^^^ 
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BigDalmen should be limited to six, 
and the maximum for one day at 
such a post, even with an interlude, 
should lie ten. 7. Telegraphic com- 
muuication (whether automatic or 
worked by human beings at both 
ends) should be enforced between 
signal and signal-box, else the signal- 
man has no guarantee that his signal 
has obeyed his orders. 

Stoppings a Train.— In some 
recent high-speed brake trials it was 
found that at a speed of about fifty 
miles, with the most approved de- 
vices, and the employment of all 
available means of stoppage, includ- 
ing the reversing of the engine, 
a train cannot be stopped within 
a shorter distance than half a 
mile. 

A New Foff Signal. — Mr. D. 
A. Aird (a meniber of the Bar), has 
just invented and patented a simple 
and useful process for the prevention 
of collisions on railways in fo^y or 
snowy weather, when the ordinary 
day semaphores and night-lamps are 
iuaistinguishable. Without enter- 
ing into technical details, of interest 
only to the scientific reader, it will 
be sufficient to state that by means 
of a lever, worked from a signal-box, 
a fog-signal is pushed on tne side of 
the metal rail, which explodes by the 
pressure of a spring, touched by the 
tlange of the engine-wheel, and by 
another movement a fresh signal 
takes the place of the old. The or- 
dinary fog signal is placed on the 
surface of the rail, and although 
some provision is made for fixing it 
tliere, it is frequently knocked ofi". 
Mr. Aird's signal can never be dis- 
placed, can be renewed in an instant 
without any assistance from the 
hand, and, being stored in a small 
box of cast-iron, is impervious to 
rain or snow. It is not generally 
known that many engine-drivers are 
what is termed ** colour blind," and 
cannot always he depended upon to 
distinguish the difference between 
the colours of lights and flags. H 



to every one the rule of the road 
was always plain and distinct there 
would be fewer accidents. ** White 
for right and red for wrong, and 
green for gently going along, is the 
rule of the road by rail, but in a dense 
fog or in a blinding snow storm it is 
extremely difficult to tell whether 
the arm of the semaphore be white 
or red, or whether the signal light 
be white, red, or green. Mr. Aird's 
invention removes all possibility of 
doubt, and had it been in use on the 
Great Northern Railway on the night 
of the 2 1st of December, 1875, the 
deplorable accident at Abbots Rip- 
ton could not have occurred. 

One-rail Railways. — While 
the war of the gauges goes on, a road 
has been commenced in California 
that is clearly out of the controversy, 
for it has no gauge at all. In other 
words it is to be an experiment with 
the one rail, or prismoidal, system, 
to connect the town of Sonoma with 
a steamboat landing. If it proves 
successful, it may turn out that this 
peculiar plan will meet with consider- 
able use for local roads, and especially 
where expensive engineering would 
be necessary for the ordinary road. 
— English Mechanic. 

An Electric Block Signal. — 
.One of the most recently devised 
railway safety appliances is the elec- 
tric block signal of Messrs. Saxby 
and Farmer, now working on the 
Brighton Company's main line at 
Croydon, after having been in- 
spected and approved by Captain 
Tyler on behalf of the Board of 
Trade. By the use of this appliance, 
a signalman who receives a tele- 
graphic indication of a line blocked 
from the signalman in advance, can- 
not possibly give a contrary signal 
upon the outside semaphore to the 
engine-driver, and so long as the 
signalman in advance wills he can 
maintain the semaphore signal at 
t\\e *'da.\i^er" position. In other 
"woxda, VAie V\«CcXfe «»^Taa.^<5jt^ is 
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men at each end of the block sec- 
tion, irrespective of distance. The 
safety signal can be given to the 
engine-driver only by the concurrent 
action and consent of both signal- 
men ; while in any case of sudden 
emergency, the signal, if already 
indicating "safety," can be instan- 
taneously changed to the "danger" 
position by either man independently 
of the other. 

A Boad-Indicator for Rail- 
ways. — An apparatus has been at- 
tached to the rear of the pay- car 
used on the middle division of the 
PeuDsylvania Railroad, which is 
expected to be of important service 
to the officers of the road when on 
tours of iuspection. A roll of white 
paper 700 feet in length encircles a 
cylinder, from which it is payed out 
at the rate of three feet to the mile 
run by the car, its forward move- 
ment being regulated by the revolu- 
tions of the nearest axle under the 
car. A lead pencil, placed about 
the centre of the paper, indicates by 
its mark the condition of the track. 
The more uneven the track the 
longer will be the mark which the 
pencil will make. Another way of 
showing the inspecting parties that 
the track is uneven is by a horizontal 
piece of iron or steel, which oscillates 
like the pendulum of a clock, as the 
train moves. When a very defec- 
tive point is reached, the pendulum 
comes in contact with a metal on 
each side, circular in shape, and 
creates a sound like that of a bell. 
This new invention is expected to 
work much more satisfactorily than 
the telegraphic apparatus formerly 
in operation. 

Locomotive Statistics. — The 
number of locomotives owned by 
and at work on some of the chief 
English railways is as under — Lon- 
don and North-Western Railway, 
2,019; North-Eastern, 1,331 ; Mid- 
land, 1,196; liancashire and York- 
shJre, 670; Great Northern, 533 ; 
Manchester, ShefSeld, &c., 374 ; 



London and South -Western, 363 ; 
London, Brighton, and South Coast, 
270 ; South- Eastern, 2o5 ; London, 
Chatham, ' and Dover, l'i2 ; North 
Staffordshire, 118; North London, 
66 ; South Devon, 54 ; Metropo- 
litan, 44 ; Metro]X)litan District, 24 ; 
Cornwall, 21. 

The Railways of the World. 
— In a recent issue of one of the Ger- 
man railway journals, Dr. Stiirmer 
gives the following table, in which 
the existing railway systems are com- 
pared together, according to the most 
recent data up to at least tLe end of 
1874. The last column contains the 
mean proportional {i.e.y the square 
root of the product) of the num- 
bers contained in the two previous 
columns. The numbers of this 
column show in what relation the 
different railway systems stand to 
each other, with reference both to 
extent of country and population : — 
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ileen in the beginning of July •.— 
■' At a di»tance of 54(1 mOea we are 
forthetirst time enabled to read the 
Time) and other metropolitaa papers 
i)D the evening of publication. Tliia 
liaa been accomplished by the accele- 
rated services of the East Coast 
i:ompauies. Copies of the Tinted 
hiive been sent to the Lord Provost 
:ind others in celebration of the 

Ihe Higbest Speeds of Bail- 
way-trains.— Tie "FlyingDutch- 
mau " is u'ithout doubt, for a com- 
paratively short distance, the fastest 
train in the world. It runs from 
Loudon to SwiudoD, seventy-seven 
uiitea,ineigbty-»eveQ minutes, beiog 
at the rau of lifty-three miles an 
hour, while Ejcel«r, 193} miles, is 
reached tu 41 liours, giving an aver- 
age pace of 45^ miles per hour. 
Next to this train for speed is the 
run by the Great Northern liailway 
to Peterborough, when tbe average 
rate is tifty-one miles, while tbe 272 
miles to Newcastle is travelled in 
six hours and twenty minutes, or at 
forty -three miles an hour. I'he 
limited niails of the London and 
North-Western, while ruDuias to 
Edinburgh northward, and iToly- 
bead westward, have trains travel- 
ling the 401 aud 2G4 mi}es respec- 
tively at a pace of forty miles an 
hour. The Midland coDveys its 
iiiiasengors to Leicester, 97i miles, 
in one hour and 37i minutes, the 
pace being 44} miles. The Loudon 
and Brighton, by their fast trains, 
run to " Loiidon-by-tbe-Sea" in an 
hour and ten minutes, the rate being 
forty-tlicee miles aa hour; and tbe 
South- Eastern takes Channel pas- 
sengers to Dover at forty-one nides 

On the Continent we do not find 
anywhere such pat:o as we have just 
mentioned. The French express 
from Calais to Paris is the fastest 
French tvaiu^ doing thirty-seveq 
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of 537 miles, travellers are conveyed 
in 15 J hours, or at a rate of thirty- 
four miles an hour. Swiss railways 
are extremely slow, expresses only 
attaining a speed of twenty-two 
miles an hour. In Belgium, the 
highest speed is thirty- three miles 
an hour, and in Holland 33| miles. 
From Berlin to St. Petersburg, 
1028 miles, is traversed in forty-six 
hours, the pace being 22^ miles an 
hour. 

Turning to America, the "light- 
ning train," as it was called, re- 
cently passed from New York to 
San Francisco in eighty-four hours, 
or at an average pace of forty miles, 
but during a considerable portion of 
the journey, fifty miles an hour was 
run in several consecutive hours. 
This train, however, is the excep- 
tion that may be said to prove the 
rule, as American trains on an 
average run very slowly, as, for ex- 
ample, on the Intercolonial Railway 
204 miles an hour is the ordinary 
pace, and from Buffalo to Stratford 
thirty-three miles is the greatest 
speed. 

** Boughing " Horses.— With 
regard to "roughing" horses in 
frosty weather, Mr. Fleming, of the 
Boyal En^neers, has tried a plan 
suggested to him from Bussia, 
which he strongly recommends, and 
which is free from the objection of 
great expense. It consists, says 
the Sanitary Record^ simply of 
punching a square hole in each heel 
of the shoe, which in ordinary wea- 
ther may be kept closed by a piece 
of cork. In frost the cork is re- 
moved, and a steel spike inserted. 
If this steel ** rough " be made to 
fit the hole exactly, it remains firm 
in its place, and is not liable to 
break off short at the neck like some 
of the screwed spikes. The eco- 
nomy of this method consists in its 
saving the expense of the screw. 
Fttttiiiga "thread" into the holes 
pf the -^ ► the spikes^ 

M occupying 



much time, and therefore is costly. 
If Mr. Fleming's suggestion were 
widely adopted, the square steel 
spikes could be supplied at a very 
low figure, as machinery could be 
made to turn out three or four 
different sizes, each of uniform 
gauge, and the farriers could punch 
the holes to fit them with great 
exactness. We commend this plan 
to the notice of the large horse- 
owning firms, believing that it 
only requires a trial to establish it 
as the best system of "roughing" 
extant. 

Easy Work for Horses. — 
The German War Minister has 
lately caused experiments to be 
made with an apparatus devised by 
M. Fehrmann, and called a Pferde- 
schoner (literally, horse -sparer). It 
is meant to diminish the fatigue of 
horses in drawing vehicles, as also 
the chances of rupture of the shaft 
or traces. It consists of a number 
of indiarubber rings, separated from 
each other by iron rundles ; the 
whole is contained in a cylindrical 
metallic case, aud a metallic rod, 
fixed to the last rundle, and travers- 
ing the case, is a means of com- 
pressing the caoutchouc rings. The 
length of the system is 'SOm. Two 
are required for each horse. They 
are interposed between the traces 
and the trace-hooks, thus forming 
an elastic pad between the horse and 
the weight to be drawn. In com- 
mencing to pull, horses do not make 
a gradually increasing effort, but 
generally precipitate themselves on 
their traces with a sudden shock, 
wasting their strength, and probably 
doing injury. Fehrmann's appara- 
tus remedies this by the gradual 
compression of the caoutchouc rings. 
The initial effort required of the 
horse is less, and then it progres- 
sively increases. The experiments 
showed this initial effort, "to^ \ife wJ^ 
0*83 o{ that uecea^a-T-vj V\VX\a>aX. H^aa 
apparatus •, t\ie ma^xi ^^ot\» q^. Hit-^^i.- 
tion 0.8^2 oi t\i»^i ^^i\iQ^>^e» ^^ ws^^- 
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ratiiB ; while the variatioDS of this \ small boiler will be the finality for 
etTort in the one case were only 0'G6 
of the oscillations which occnrred 



in the other. These numbers refer 
to a walking pace ; with trotting, 
they become resjjectively 0"59, 0*80, 
and 78. The price of the apparatus 
is about 15«. — English Meclianic. 

American Views concerning 
Steam Carriages on Common 
Roads. — The very earliest attempts 
at locomotion were made upon 
common roads, and, so far as move- 
ment on these has been effected, the 
success attained nearly seventy years 
since by Trevithick has scarcely 
been equalled, and certainly has not 
been far surpassed down to the 
present time, notwithstanding the 
great advance in the knowledge of 
the properties of steam, and in the fa- 
cilities for constructing engines. The 
essays have been numbered by the 
hundred. Experienced mechanics, 
with skilled labour applied in the 
direction of thorough Knowledge of 
mechanism and of the steam-engine, 
have vied with inventive projectors 
who have possessed that ignorance 
which, untrammelled by educated 
iiotions to unlearn, sometimes gives 
\ico\yQ to incenuity and novelty ; and 
both knowledge and invention have 

iled alike. 

• * * « « 

The success of the **three-cylin- 
Jer engines," now made by the 
thousand, almost, in England, and 
its peculiar facility for the use of the 
expansive force of steam at high 
velocities, seems to open a ray of 
light into the darkness where the 
steam carriage of the future now 
lies. The recognition of the fact 
that the interstices of amass of coal, 
on a given surface, present an equal 
area for any size of lump, whether 
coarse (large) or fine, only that all 
the lumps or grains must be sorted 
to tl)e same size, is slowly being 
made; and as our fine antViracite 



the purpose of the steam -carriage, 
as well as the possible finality of the 
firing of marine, if not all, steam 
boilers. This, with suitable auto- 
matic arrangement for feeding, will 
permit the steam-carriage to be run 
by one man alone. Only some of 
the salient points of the mechanism 
of the coming carriage have been 
noticed here; others of nearly equal 
im^rtance present themselves, 
which can be discussed or settled in 
the same way by those especially 
interested. 

Eventually the steam - carriage 
will be as distinctive as the locomo- 
tive>engine, and will have its na- 
tionality as the locomotive has, and 
its individuality, as the American 
locomotive of to-day has Wm. Mason 
inscribed upon it. 

The steam-carriage when in use 
on the public highways or tram 
tracks, will be much more safe from 
accident of any kind than the ordi- 
nary vehicle or the street car. The 
requirement of penalty can be made 
as stringent as, setting all statute 
laws out of the question, will allow 
the enforcement of conmiou law ; 
and, under the impulse of such pen- 
alties, automatic contrivances of all 
kinds— safeguards, catchers, deten- 
tors or arresters — will multiply to 
the point that will ^ve security to 
the other traffic quite as great as 
that now attendant upon the aver- 
age driver and the carriage horses, 
while the control of the apparatus, 
either to start or to stop, can be 
made certainly as effective as the 
present ordinary carriage, however 
carefully driven. 

The abuse of horses in our street 
cars is a shocking evil, and those 
instincts of humanity which lead 
us to avoid the occasions or exhi- 
bitions of cruelty, now urge with 
great strength the substitution of 
iTiammate force for so completely 



coal, of pea-size, runs like water, it\meci\i«.Tv\vi^%,^et\I\wi<2>V^^^^T. The 
follows that automatic firing oi tYie\Teipa\TE a.vv^^^«X.w%.\a.wk«& v^c^^^c^jfe^^ 
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ways, consequent upon the employ- 
ment of horses in so large numoers, 
form the chief items of expense to 
the highway department, and the 
substitution of steam carriages 
would materially reduce this burden 
on the city. The removal of the 
horses from the street railroads 
alone, would greatly improve the 
cleanliness of streete, by the pre- 
vention of so much decomposable 
matter now deposited upon the sur- 
face of the pavement, to be ground 
under the wheels to an impalpable 
powder, blown about with the 
winds, and vitiating the very air we 
breathe. With due regard for the 
public health alone, it is desirable to 
substitute the steam carriage for the 
horse car. — Franklin Institute Jour. 

A Self- Propelling Tram- 
Car. — ^This tram-car, invented by 
M. M^karski, worked by heated 
and compressed air, has been tried 
with success on one of the Paris 
tramways. The framing is sup- 
ported on two axles rather near 
together to facilitate the passage 
round curves ; and the body, after 
the style of the Northern Tramway 
Company of Paris, contains seats 
for sixteen passengers, while stand- 
ing room is afforded for fourteen 
more on the hind platform. In front 
is another platform, of smaller di- 
mensions, reserved for the driver, 
and carrying the heat chamber and 
regulator, the use of which will be 
explained further on. Air-tight cy- 
lindrical reservoirs for the com- 
pressed air are connected together 
by copper pipes, and are divided 
into two series, the larger consti- 
tuting the principal motive agency, 
and the smaller, of one third the 
volume, constituting the reserve. 
On leaving the reservoirs, the com- 
pressed air passes through a column 
of hot water, in which it becomes 
saturated with steam at a high tem- 
perature ; this water, which is in- 
iroduced before starting into the 
miw^ chamber at a temperature of 



338° to 356' Fahrenheit, gradually 
parts with its heat during the jour- 
ney, so that its temperature becomes 
reduced to about 212" to 248" Fah- 
renheit at the end of the course. In 
the upper part of the heating cham- 
ber, therefore, is contained a mix- 
ture of air and steam at the pressure 
of the reservoirs. Instead of dis- 
charging this gaseous mixture di- 
rectly into the working cylinders at 
a pressure which is necessarily 
variable and continually decreasing, 
it is made to pass through a special 
appliance by which tlie pressure is 
regulated automatically to a given 
degree, variable^ at the will of the 
driver, notwithstanding the varia- 
tions of pressure in the reservoirs. 
On leaving the regulator, the gas- 
eous mixture enters the cylinders, 
where it acts upon pistons similar to 
those of a locomotive. 

The distinguishing feature of M. 
M^karski's system is the use of air 
saturated with steam, whereby a 
long run may be made with a com- 
paratively small quantity of air. 
The action is noiseless, for the 
steam, instead of exhausting, is 
condensed in the cylinders as com- 
pletely as possible, in order to re- 
store to the air all the latent heat 
absorbed by the vaporization. The 
tram-car is so well under hand that 
it can be stopped suddenly, again 
started, and the speed increased 
or slackened with the greatest ease. 
At one end of the fine, air- com- 
pressing machinery must be erected, 
with powerful expansion and con- 
densing engines, working pumps for 
forcing the air, compressed to 25 
or 30 atmospheres, into the reser- 
voirs of the tram-cars while they 
are at rest, and the excess into 
fixed reservoirs ; each car, after its 
double journey, receives its charge 
of air, while at the same time steam 
is introduced into the lL<e».t\\!i'^Oa»ias.- 
ber to xeatoxe VJcift ^\aft\«v\, ^V'^ai^ 
lost on tW ^owtTie^ .— JouxuoX. oj ^^^«. 
I Society of Arle. 
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Air as a Means of Propul- 
sion. — At a meetiDg of the Royal 
Scottish Society of Arts, held in 
February, Mr. D. Scott Moncriefi^ 
C.K., (ilas^^ow, read a paper on 
** Stored Air as a Means of Pro- 
pulsion." He gave a history of 
ex|>erimeuts on air as a motive 
power, and described by drawings 
the means of propulsion used in a 
tramway car iu vented by him and 
used in (Glasgow, and of which he 
exhibited a model. He went on to 
say til at he thouglit the medium 
which was the very means of our 
own life, and which we were breath- 
ing every moment, was one in regard 
to which, on sundry grounds, there 
could be no objection whatever. 
Tl»e air, when forced into a me- 
ciianical appliance, performed its 
work, and when it came out it was 
as pure as when it went in. The 
cost of propelling an eugine weigh- 
ing from eight to ten tons was a 
penny per mile, and he was sure 
that with a proper engine the cost 
might be reduced to one halfi)euny 
per mile. There was no doubt that 
cars constructed on the principle of 
propulsion by compressed air could 
be constructed much more cheaply 
than if steam were employed. The 
total weiglit of air required for run- 
ning about four miles was 160 lbs., 
which was not so heavy as steam. 
The engines in the cars supplied with 
air were in a separate framing, so 
that when the engines required to be 
repaired the carriages could be re- 
moved without delay to another set 
of engines. The car in Glasgow had 
been running for the last eight I 
months without any diflBculty what- ! 
ever. The vehicle had performed ' 
the journey he had expected, and he I 
hoped that before long the poor 1 
tramway horses, which were to be ! 
commiserated, would be relieved of ! 
their heavy burdens. 
Tricycle Velocipedes. — Mr. 
J. H. Walsh, iias obtained a patent 
for improvements in the combination. 



and arrangement of the various parts 
of tricycle velocipedes, so as to dis- 
pense with the azletree, with the 
special object of bringing the centre 
oi gravity when the rider is piounted 
in position as low as possible con- 
sistent with ease and freedom of 
motion and the full developpient and 
expenditure of power, so that the 
riding of such vehicles will be at- 
tended with more safety and comfort, 
and with less danger of injury to 
the machine. Motion is given to 
the forewheels direct by means of 
handles attached inside and to the 
spokes. By these improvements 
the body of the rider is supported 
between and below the axles of the 
wheels, and in such a position as 
to enable hipi to guide and propyl 
the machine with great ease and 
with complete utilisation of all at- 
tainable power, the fore wheels \vith 
his hands, and the hind wheel with 
his feet. 

Velocipedes Move4 l>y 
Steam. — A Berlin mechanician has 
invented a steam velocipede, which 
is said to answer admirably. The 
engine is heated with petroleupi, 
and, being placed on the two back 
wheels, does not interfere with the 
convenience of the driver. 

For Fast Walkers.— An in- 
ventor has obtained a patent for a 
method of *' enabling persons to 
travel on foot with increased speed." 
The invention consists of a plate of 
iron cut to the form of the heel and 
sole of the boot and attached thereto, 
which plate is provided with two 
springs, upon which the person 
treads, and is "thereby," says the 
inventor, enabled to walk with in- 
creased speed and ease. 

A New Danger.— Sir John 
Hawkshaw ha^ sounded the follow- 
ing note of warning : — *' probably 
few persons are sufficiently aware of 
the danger to life and limb those 
who have to frequent the streets of 
laondon. Vugmx ixoTCL Wv^ ■^leraraph 
"wixea v^Vactk. eve^^ ^vj ^x^ \i<svs^«^ 



LOCOMOTION. 



235 



suspended high above our heads. 
Galvanised wire in a smoky atmo- 
sphere does not last more than about 
twelve years, and the first intimation 
of decay, in all probability, will be 
the failing of tne wires upon the 
passers-by ; and the weight of the 
wires, and the height from which 
they will fall, will be generally suffi- 
cient to kill or maim those Upon 
whom they fall. I don't know who 
will be responsible for the conse- 
quences, but it is advisable for those 
that will be, to pay some attention 
to the subject. If the suspension of 
these wires over the most crowded 
thoroughfares be a necessity, tbey 
might be directed with more regard 
to safety by beiug made, for instance, 
to cross at right angles, instead of 
running obliquely over the whole 
length of some streets— a method 
that seems well adapted, when they 
fall, to do the greatest mischief to 
tb e greatest number. " 

A SiguaUing System for Ma- 
riners. — Sir Wuliam Thomson read 
a paper before the British Association 
on '* Naval Signalling," in which he 
advocated the use on board ship of 
the fog signalling system, instead of 
tlie flag system now in use. His 
method is simply this-^to signal ac- 
cording to the Morse teleerapbiccode, 
by means of two souucS of slightly 
different pitch. For the long signals 
he would take a grave note, and for 
the short signal a less grave note, or 
what he might call an acute and a 
grave note for the dot and the dash. 
Sir William Thomson then gave 
several signals to sliow the efficacy 
of the plan he proposed, and he 
maintained that the shortness of the 
time required to make flag signals 
was far less than could be attained 
by the phonetic method. Long be- 
fore the signal flags could be hoisted, 
the order would be given and read 
by every ship, and repeated by the 
different ships in order, back to the 
adniiral. Tffo sounds of different 
pipch ^mie in rapid supcessioD were 



all that was necessary, and to ac- 
complish this a ship need but have 
two steam whistles, each with a 
different note. 

A Life-saving Tyunk.— This 
latest life-saving invention is of very 
moderate dimensions — six cubic feet 
per individual — the weight being 
about seventy pounds. It can be 
used to carry clothes, &c., for 
ordinary travelling purposes, and, 
in case of emergency, can be in- 
stantly converted into a lifeboat, 
of which it has the essential fea- 
tures ; and it has been shown to 
possess an extraordinary degree of 
buoyancy. Two occupants can keep 
themselves dry and warm in the 
roughest sea, and carry with them 
provisions for a month. The trunk 
occupies only half the cubic space 
per individual of that of boats, and 
the inventor (Mr. W. R. Gade) be- 
lieves it is destined in great measure 
to take their place as a means of 
saving life. 

Fires on Board Ships.— A 
method of extinguishing fires on 
board ship has been submitted to 
the Russian Admiralty. Two re- 
ceptacles hermetically sealed, and 
containing anhydrous bicarbonate of 
soda, are to be placed in the fore- 
castle of the vessel, with two retorts 
containing sulphuric acid connected 
to them by a siphon, but closed by 
means of stop- cocks. In case of fire 
breaking out, the cocks are to bo 
opened, when the mixture of the 
two substances will generate car- 
bonic acid, to be led through pipes 
provided for the purpose into the 
hold, and thus extinguish the fire. 
The commission charged with exa- 
mining into this method reported 
against it, on account of the danger 
to the crew in case of breakage or 
leakage of the tubes, and also the 
fact that carbonic acid being lieavier 
than air, it would be difficult to tre^ 
the vessel Iroiu. V\». ^^'^ \i\x\55Xa 
AJaritlma conaiOicr^,, Xvoi^^Net., >iXvai^ 
this plan inig^^\i€i a.^o^\.^^ ^"^^ ^^" 
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vantage Id the powder magazine and 
in portions of the vessel which are 
isolated from the rest : besides this, 
substances much more dangerous 
are stored on board vessels than 
carbonic acid, which might be the 
means of preventing an explosion 
and the loss of everything. 

A New Log for Measuring 
the Speed of Ships. — Mr. 
Fleury, mechanical engineer, of 
Bristol, has invented and patented 
a new lo^ for measuring the distance 
traversed by vessels at sea, whilst 
under cither sail or steam. The in- 
strument is a most ingenious piece 
of mechanism, and is to be tixed 
either in the engine-room or in the 
captain's lower cabin. The water is 
conveyed to it by means of Kingston 
valves, placed in the side oi the 
vessel, and the impact of the water 
while the vessel is moving commu- 
nicates motion to some clock-work, 
and the distance is recorded by 
means of a dial. There are four 
smaller dials within a large one, 
which record the knots by units, 
tens, hundreds, and thousands ; 
while the large dial tells the statute 
miles, so that the measurement can 
be taken either in kuots— which is 
far preferable to seamen — or by 
statute miles, and the total registra- 
tion is from one to a million miles. 

Circular Tacht. — A curious 
little circular sailing yacht, twenty 
feet in diameter, has been built by a 
young officer of the Russian Navy, 
to show that the circular form is not 
by any means so adverse to speed as 
niauy suppose. She is cutter- rigged, 
with a very taut mast, and has great 
speed under canvas in combination 
with an altogether unequalled power 
of staying and wearing. She is per- 
fectly round, like a tea saucer, and, 
having great stability, can carry, 
almost without inclination, all the 
canvas which it is possible to spread 
upon her. She is consequently "yery 
fast, and extremely handy witbal. 
Proposed Sea Signals.— Mr. 



J. J. Hall read a paper recently in 
the Royal United Service Institu- 
tion, Whitehall, " On a Proposed 
Signalling Masthead Lamp." The 
author opened his discourse by stat- 
ing that, with a view to securing 
greater safety to vessels, more espe- 
cially those under steam, while 
travelling the great highway of na- 
tions by night, he had recently 
directed his attention to the *' rule 
of the road by sea," and all that at 
present existed in the construction, 
arrangement, and use of starboard, 
port, and masthead lights, together 
with the conditions imder which 
positions were approximately deter- 
mined, and the laws by and under 
which freedom from collision was at 
present looked for. It must, he 
thought, be admitted that the pre- 
sent system was very imperfect, in- 
asmuch as the judgment on the part 
of one or other, or both, of the 
officers in charge of opposing or 
crossing vessels was too much de- 
pended on. After describing the 
present system of steamship lighting, 
Mr. Hall went on to say that his 
object was neither to change the 
colour of the lights now in use, the 
respective positions at present as- 
signed to thein, nor the regulations 
depending thereon ; but merely to 
make such additions in the case of 
one of them — the masthead light — 
as should be the means, in cases of 
immediate or probable danger, of 
setting all present doubt at rest. 
At very considerable length, then, 
the author of the paper, illustrating 
his suggestions by means of care- 
fully-prepared diagrams, proceeded 
to explain the nature and working 
of his proposed signalling masthead 
lamp. His great desire was to intro- 
duce an auxiliary, by the help of 
which present uncertainty and doubt 
should be swept away, and security 
and confidence be established. In 
cow^ilvxsion, he expressed a hope that, 
in. tiTttfc \,o viOTDia, >i\\^ \.\\««\«JX?3 ^v^nals 
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by him might be the means of placing 
the mariner in possession of that 
confidence and assurance of which 
he was now so much in need. 

Electric Lights at Sea. — One 
of the French transatlantic steamers 
has been fitted with electric light 
for signalling and illumination at 
sea. Her arrival in Plymouth Sound 
caused much sensation among sea- 
faring men, her light shining with 
such brilliancy as to light up all 
other ships in the harbour and 
breakwater. An iron lighthouse 
is built in her bow, whence is 
shown a light so intense as to pene- 
trate the thickest haze, and be 
visible for miles. The experiment 
has proved so successful that the 
company's other ships are to be 
similarly fitted. 

A Smp for Arctic Seas. — Mr. 
Sewell proposes to carry the mails 
between Shediac, Nova Scotia, and 

,Summerside, Prince Edward Island, 
during the winter by means of a new 
ice-ship ; and should this vessel suc- 
ceed in making regular passages 
through the heavy hummock ice, 
which is characteristic of the Straits 
between these points, it will go far 
to solve the larger problem. The 
following is a description of his ves- 
sel : — Length over all, 153ft. ; breadth 
of beam, 26ft. 8 in. ; depth of hold, 
16ft. It has a considerable rise of 
floor ; a peg-top split vertically 
would give a good idea of the form 
of its midship section. This form of 
hull secures the vessel from right- 
angle pressure, thus reducing the 
pressure of the ice to a minimum. 
The stem is well rounded at the 
lower part, so as to secure riding in 
heavy ice. The iron plating for the 
protection of the hull is composed of 
700 bars of 4in. by ^in. flat iron, 
reaching from 2ft. above the load 
water-line to within 4ft. of the keel. 
The vessel is fitted with engines of 
700-horse power. The screw pro- 
peller 23 71ft din, in diameter, with 

a pitch of 17ft,, and will at aU times 



have 3ft. of water above the blade 
as a protection against the ice. 

Steel - wire Hawsers. — The 

eto York Bulletin states that Com- 
modore Shufeldt has ordered the 
proper authorities of the Boston 
Navy-yard to make several steel- 
wire hawsers five inches in diameter. 
These will probably be the largest , 
wire ropes ever made. The Navy 
Department use immense hawsers 
to tow monitors and vessels in dis- 
tress. They are put on board the 
men-of-war for use when required. 
The usual appliance is a 12in. hemp 
rope, but it swells when wet, and 
gets very heavy by absorption of 
water. The steel- wire hawsers will 
be several inches less in circumfer- 
ence, much lighter, non-absorptive, 
more pliant and durable, and in 
every respect better. This is a 
curious and, in fact, wonderful ad- 
vance in the application of steel and 
iron to commercial uses. 

Collapsing Boats. — A success- 
ful trial was recently made in the 
sheltered part of Portsmouth har- 
bour of an improved collapsing 
horseboat, designed and constructed 
by the Rev. Mr. Berthon, of Rom- 
sey. Mr. Berthon has introduced 
several improvements of construc- 
tion, and from the manner in which 
the boat underwent a severe trial, it 
would appear as if the collapsing 
principle has been at length success- 
fully applied. 

An Old Ship. — The barque 
TrueLove^ which recently discharged 
a cargo of ice from Norway at King- 
ston Dock, is one of the oldest craft 
afloat. She was built at Phila- 
delphia, North America, in 1764, 
and is thus 113 years old, and has 
braved '* the battle and tha breeze " 
ever since. Her registered tonnage 
is 284, and her len^h from stem to 
stern is 96ft. Sin. Captain Joseph 
Velsey, the master, warranta k«t 
strong, ata\xiic^\\, «i.nSL ^^\ja^, ^i^aV 
withstanding \^et ^^^\» «cl\as^!o5g^ « 
The bnildeT% oi X^iva xexaaje^i^^ 
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Iwircjiic 'arc unknown, their names 
liavme been lost in the inten'ening 
j)cri(Mf During the earlier career of 
the Tntr Lore she was one of the 
most successful wlialers aHoat. 

The First Steamer to Cross 
the Atlantic. -The first steamer 
that crossed the Atlantic, says Kin/i- 
vnrinij, was 11. M.S. I'h'vhimnnlhuif^ 
which in April, 18.'{,*J, was taken to 
.lamaica by Captain (now Admiral) 
(Jeorge Evans. This <l.atc is five 
years Iwfore the voyace of the 
Siriun, and some months before that 
of the Royal WWiam, for which 
latter vessel the honour of beinff the 
pioneer has only recently been 
claimed. 

Help for Ships in Distress. — 
A series of experiments, organised 
by the Committee of the Maritime 
and Fluvial Exhibition, with a view 
of testing different life-saving appa- 
ratus, took place in October, 1875, 
on the Lac d'Enghien. The chief 
interest centered in a kind of compe- 
tition between the rocket apparatus 
used by the English coastguard, 
under the direction of the Boanl of 
Trade, and the mortar designed, 
with a similar object, by Mr. mut- 
ing Rogers. A raft, supposed to 
represent a ship in distress, was 
moored out in the lake, and lines 
were thrown over this. Although 
the rocket apparatus was remarkably 
well handled by a picked contingent 
of coastguardsmen, under Captain 
Keith Prowse, R.N., the honours of 
the day were decidedly won by Mr. 
Rogers, whose j-ojectiles have the 
great merit of carrying a double line, 
by means of which safe and con- 
tinuous communication is at once 
established with the shore. Lord 
Jiyons an'd several other distinguished 
persons were present. 

A Great Gun for Fog-gy 

Weather. — A new fog-gun, the 

iDvention of Major Maitland, has 

been erected at the North Stack, 

Holyhead. It ia a breech-loader, 

^re inches in hore, the breech ot 



which revolves like the head of a 
capstan, with holes for the insertion 
of bars. The five chambers are 
charpjcd with cartridges, which can 
l>e 11 red in rapid succession. The 
gun has a bell-mouth, with a diame- 
ter of thirty-four inches— a sort of 
paral)olic sound reflector — and the 
sound can be heard, so it is said, 
fifteen miles in foggy weather. 

A Circular Vessel for Saving 
Life. — While the circular form is 
being applied with more or less suc- 
cess to the ships built for the de- 
struction of men and the ruin of 
nations, it is also being applied to a 
vessel for saving life. The invention 
of Mr. J. A. Stockwell is a circular 
vessel, twenty- eight feet broad, and 
constructed of a ring five feet across, 
on the inside of which are fitted 
seats. The seats are made water- 
tight, so as to carry fresh water and 
provisions. Over the annular cylin- 
der there is a battened deck fitted 
by means of knees, so that the sea 
can break up through it and lessen 
the chance or capsising. This strange 
vessel is fitted with rudder and stem, 
masts, sails, and a drop keel, which 
can be lowered or raised at will. 
She is divided into four water-tight 
compartments by bulkheads with 
sluice-valves, each compartment hav- 
ing a separate hatchway, with venti- 
lating cap constructed to admit air 
and Keep out water. Each com- 
partment has water-tight scuttle 
lights, and there is a pump for keep- 
ing her dry. Life-lines are fitted all 
round her, and it is almost impossible 
to overload her. The invention 
looks promising. 

Improved Water Communi- 
cation. — An invention made, or 
rather developed and strikingly jjer- 
fected in Germany, allows of existing 
water communication being turned 
to the best account. It is not too 
much to say that the usefulness of 
soTue Tivera and canals has been 
treVAed avtt^^s ^Ci \\i>OTCi^NL'cJvK$ya. oil the 
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cheapness, and despatch combined, 
this mode of locomotion beats all 
others. Beautiful Dresden will have 
given many of your readers the 
picture I want to place before you. 
Imagine a heavy chain laid aJons 
the bottom of the river, and moored 
at both ends. This chain, passed 
through the bows of a steamer, re- 
volves round a drum worked by the 
engine, and is paid out at the stern. 
Tlie effect of the arrangement is that, 
as the drum revolves, the vessel is 
propelled forward along the chain, 
like a man puUing himself up by a 
rope. Now, the adhesion of the 
chain to the bottom of the river be- 
ing equal to 75 per cent, of its weight, 
no matter how heavy the ship and 
its cargo may be, it cannot lift the 
cable frx)m its place. Thus, while 
the weight which can be moved on- 
ward in this simple manner is prac- 
tically unlimited, the expense en- 
tailed is no more than the fuel con- 
sumed in working the drums. 

Many a time when roaming about 
in the charming valleys skirting the 
Elbe, have I wondered at the ex- 
traordinary spectacle presented by 
these steamers. A tiny boat, with- 
out paddles or screw — in nothing a 
steamer, except the engine — moves 
along the chain with a rapidity not 
much inferior to that attained by 
the ordinary paddle- wheelers on the 
stream. Attached to this boat you 
see a perfect fleet of barges, each one 
as large again as their diminutive 
leader, and all heavily laden, with 
grain, stone, or some other ponderous 
cargo. As the small craft glides on 
her way, breasting the current with- 
out effort and dragging from ten to 
twenty vessels after her, the sight 
reminds one of a dwarf with the 
Tower of Babel on his back. Yet 
such are the draught powers of this 
naval pigmy, and so jauntily does he 
do his work, that he can afford to 
labour for next to nothing. Barges 
entivsted to bis guidance perform 
aDjr distance in sS)Out a third the 



time they could by sail or oar ; and 
as the company charge at an average 
rate of only \d. per mile for every 
100 cwt.the skippers save two-thir(ls 
of the cost formerly incurred. 

The impetus given to navigation 
by this profitable device is enormous. 
In 1873 the company towed between 
Magdeburgand Dresden alone, 10, (MM) 
barges, carrying about 3,000,000 
cwt., and travelling an aggregate 
distance of 500,000 miles. As the 
friendly cable is laid down all the 
way from Hamburg to Magdeburg, 
Dresden, Schandau, and further on 
to the Bohemian frontier, the total 
figure of vessels towed must be some- 
thing immense. The like beneficent 
machinery is in use on the Rhine, 
the Oder, &c., and is fast finding its 
way to other waters. Now that 
Northern Germany has got to the 
end of its firewood, and, in addition 
to indigenous peat and an inferior 
sort of coal, has to resort to the 
lignite of the Central Provinces, the 
advantages of the towage system 
cannot be too highly rated, even in 
the present scarcity of canals. If 
the cry for cauals has been lately 
heard from so many points at once, 
this is partly owing to the incal- 
culable benefit to be derived from 
them upon the universal adoption 
of the towage system. What has 
been already done enables us to 
anticipate the time when, unless the 
greatest possible speed is required, 
heavy goods will no longer be con- 
veyed by rail. — Times. 

Collisions atj^Sea.— M. Tribve 
has submitted to the French Aca- 
demy a new system of signaling, 
with the object of diminishing the 
frequency af collisions at sea. He 
proposes to employ a signal which 
will permit the officer of the watch, 
on perceiving a vessel at a short dis- 
tance a-head, to make known to 
those on board of her the tack on 
which Tie mteiiAa Vi "^^aaV^t.^ ^\5l^ 
that iTiBtaiita.Tieo\3i'&\^. '\!\:ia TCkfcSkssA^ 
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consista in the use of a green or red 
fire ignited by electricity, the means 
of joining contact being close at 
hand. The green fire would show 
the helm is put to starboard, and 
the red that it is put to port. This 
is to avoid the danger of collisions 
through both vessels going on the 
same tack. — JoumcU of the Society of 
Arts. 

A New Method of Sounding 
the depth of the Sea. — At the 
meeting of the Koyal Society, held 
on February 24th, Mr. C. W. 
Siemens, F.K.S., exhibited an in- 
strument he has devised to ascertain 
the depth of the sea without iising a 
sounding line. He has worked out 
the requirements, starting with the 
proposition that the total gravitation 
of the earth as measured on its 
normal surface is composed of the 
separate attractions of all its parts, 
and that the attractive influence of 
each equal volume varies directly as 
its density and inversely as the 
square of its distance from the point 
of measurement. 

It was in 1859 that Mr. Siemens 
first attempted to construct an in- 
strument based on these principles. 
The difficulties he then encountered 
he has since overcome, and the 

E resent instrument is the result of 
is latest work. He proposes to call 
it a bathometer, and it consists essen- 
tially of a vertical column of mercury 
contained in a steel tube having cup- 
like extensions at both extremities, 
80 as to increase the terminal area 
of the mercury. The lower cup is 
closed by means of a corrugated 
diaphragm of thin steel plate, and 
the weight of the column of mer- 
cury is balanced in the. centre of 
the diaphragm by the elastic force 
derived from two carefully tempered 
spiral steel springs of the same 
length as the column Of mercury. 
One of the peculiarities of this me- 
cbanical arrangement is that it ia 
parathermal. 
The imtrument is suspended a 



short distance above its centre of 
gravity in a universal joint, in order 
to cause it to retain its vertical posi- 
tion, notwithstanding the motion of 
the vessel ; and vertical oscillations 
of the mercury are almost entirely 
prevented by a local contraction of 
the mercury column to a very small 
oiifice. The reading of the instru- 
ment is effected by means of elec- 
trical contact, which is established 
between the end of a micrometer- 
screw and the centre of the elastic 
diaphragm. The pitch of the screw 
and the divisions upon the rim are 
so proportioned that each division 
represents the diminution of gravity 
due to one fathom of depth. Varia- 
tions in atmospheric pressure have 
no effect on the reading of the in- 
strument, but corrections have to be 
made for latitude. -The instrument 
has been actually tested in voyages 
across the Atlantic in the Faraday, 
and comparisons with Sir W. Thom- 
son's steel wire sounding apparatus 
prove that it is trustworthy. 

Such an instrument as this may 
prove of the greatest service to 
mariners, not only in saving time 
and trouble, but in assisting such 
interesting investigations as those 
carried out by the scientific staff on 
board the Challenger, and we there- 
fore cannot but wish well to Mr. 
Siemens' very ingenious invention. 

* * Plate Swimming. ' ' — One 
evening in April, Mr. R. H. Wallace- 
Dunlop explained and illustrated to 
a meeting of his friends and of the 
public his new system of "Plate 
Swimming." Mr. Wallace-Dunlop 
is keenly alive to the need of a more 
general knowledge of swimming, 
especially among the army and navy ; 
and even as an amusement he be- 
lieves it could and should be made 
as easy and as pleasant as **riuk- 
ing." He even dreams of a day 
when swimming may be practised 
ia dxeaa by both sexes with the same 
ease aii^ iT^fc^owv. ^& ^c^ \\syw exiioy 
E\L9t\iVu\^, \»o%\I\Xi\L^ cstQQ^^\»^ ^\i^ ^"^vat 
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amusements. In his study of how 
this end is to be attained, Mr. 
Wallace-Dunlop has watched the 
habits of animals in natation, and 
has thereby had suggested to him 
the use of plates and of fin-like ap- 
pliances which he calls "flippers." 
The plates are simply flat pieces of 
wood, somewhat ovad in shape, which 
are attached to the hands and feet. 
They are said to give much greater 
force in the stroke and to oft'er the 
least possible resistance to the swim- 
mer in preparing for the stroke. 
Two excellent swimmers, swam with 
the plates, one carrying 42 lbs. 
weight on his neck while swimming 
by aid of the plates. Another swim- 
mer in uniform as a soldier swam 
with a rifle round his neck, a knap- 
sack, weighing 60 lbs., on his back, 
and his ammunition tied to the top 
of his shako, where it was untouched 
by the water. 

The Flight of Man. — The 
Aeronautical Society has now been 
in existence about ten years, and, 
although it has not yet solved the 
problem of flight, it has, by the 
energy and perseverance of its mem- 
bers, done much towards obtaining 
a result which, if not so satisfactory 
as might have been expected, is not 
an absolute failure. The present re- 
port, which has for a frontispiece an 
illustration of Moy's aerial steamer, 
contains a brief, though we believe 
complete account of what had been 
done or was doing in the past year. 
The ninth annual report was issued 
during the year. Mr. D. S. Brown 
contributes a paper on his Aero-bi- 
plane. Mr. James Armour, C. E., 
sends along paper on "Resistance 
to Falling Planes on a Path of Trans- 
lation," and Mr. S. J. Bennett con- 
tributes some interesting "Notes 
from France," in which several "fly- 
ing machines" are illustrated and 
described. From the concluding re- 
marks, which refer chiefly to Mr. 
Moy*s experiments at the Crystal 
I*alace, we learn that the latter has 



succeeded in making a small steam- 
engine capable of yielding 3-horse 
power, and weighing only 80 lbs. 

A New Flyings Machine. — 
Mr. J. Simmons, C. E., made some 
experimental trials of a new descrip- 
tion of flying machine at Chatham 
Lines recently. The machine is in- 
tended for use by an army in the 
field, so as to enable a person to be 
raised by means of tbe wind to what- 
ever elevation required to recon- 
noitre the movements of a hostile 
force, and to ascertain the where- 
abouts of an enemy's position. Mr. 
Simmon's displays for this purpose 
a number of parakites, which are in 
reality huge square-shaped kites, the 
material of which they are composed 
being French cambric covered with a 
coating of bird-lime and india-rubber. 
Each parakite is balanced by a long 
tail composed of goosequills. The 
first parakite raised was a few feet 
square, and on the required height 
being obtained it was fastened to 
another of the same description, 
somewhat larger ; a third and fourth 
were subsequently raised, and a 
height of about 1,200 feet attained 
by the smallest of the parakites, the 
lifting power being such that with 
about a dozen men holding on to the 
ropes a drummer- boy was raised 
from the ground by the pulling force 
of the parakites. At this moment, 
and just as the fifth parakite was 
about to be raised, one of the rods 
used for stretching the machine gave 
way, rendering it useless. The 
largest of the five parakites, which 
is 25 feet square, was then raised, 
when it was found to have a lifting 
power sufl&cient to raise a man. Al- 
most immediately afterwards the 
rope gave way from the immense 
strain of the four parakites, and tbe 
whole came to the ground. 

Subsequent experiments tended to 
show that this new flying «via.Q.VvYs\Rk 
might \)e d,eve\Qi^^^ vo^Oi ^ ^svofai^ 
valuable aid iox -^wt^q^c^ ^'^ x^^-o^- 
I noitring. 
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scale has dow been constructed by 
Steger of Kiel. The whole fits into 
a box six inches square, and is a 
marvel of compactness ; but it is a 
question whether an ordinary sex- 
tant would not serve the purpose 
of determining time better, as the 
adjustments of a small transit are 
not easily determined with accuracy, 
and are very liable to disturbance, 
so that portable instruments are apt 
to become mere toys unless handled 
with extraordinary care. 

The Resisting Medium in 
Space. — The argument for the ex- 
istence of a medium in the inter- 
stollar spaces which is sufficiently 
dense to afifect the movements of the 
planets, comets, &c., has for a long 
time been based solely upon the sup- 
posed retardation of the movements 
of Eucke's comet. This body com- 
pletes its orbit around the sun in 
about three years, but has of lato 
always appeared so exceedingly faint 
as to be invisible except in the most 
powerful telescopes. The accurate 
computations of Von Asten havins 
shown him that the movements of 
this body, as observed during the 
last ten years, could be accurately 
accounted for by a careful computa- 
tion of the disturbing attractions of 
the planets, he was led to predict 
the positions in which the comet 
should appear during the spring of 
1875, in which predictions no allow- 
ance was made for the resistance 
offered to its motion by Encke's hy- 
pothetical ethereal medium. The 
first glimpse of the comet during 
this season was obtained by the 
observers at Washington in charge of 
the great equatorial. According to 
these and other astronomers, the 
comet passed in the heavens through 
a path so nearly accordant with Von 
Asten' 8 predictions as to annul all 
arguments in favour of Encke's hy- 
joothesis, unless, indeed, it be so 
modified as to attribute to this other 
a density far lesa than he supposed 
ft to possess. 



A Brilliant Spectacle.— Mr. 
J. Cockbum, of Dam Hall, Eddies- 
ton, N.fi., on the night of the 23rd 
of September, when taking a photo- 

fraph of some of the stars, saw the 
rightest meteor that he has seen for 
two years. The time was 9 *5l p.uL ; 
it lasted about 14 seconds, and left 
a train which was visible fully half 
a second after the disappearance of 
the meteor. The colour was a dark- 
ish green, and the train was orange. 
Ite course was from above a Lyrse 
across the Galaxy towards Aqtula. 
It disappeared before it had quite 
crossed the Milky Way. Dr. J. E. 
Taylor, of Ipswich, writes that on 
the night of the 24th a meteor fell 
there about 6.30, directly over the 
pUknet Saturn. The path described 
by the meteor was about one-sixth 
of the sky. Dr. Taylor never saw 
one so brilliant. The meteor seemed 
to burst before reaching the horizon, 
as if it had exploded. For nearly 
ten minutes the line of white doud 
the meteor left behind it was visible, 
until at len^h it broke up into patches 
and drifted away. This same meteor 
was seen over a wide extent of country 
— at Broadstairs, West Deeping, in 
Lincolnshire, Ipswich, Wadton-on- 
the-Naze, Somersetshire, between 
Dunkirk and Calais, and at 
Paris. Oalignani of the following 
day says : — "A meteor of extraor- 
dinary brilliancy was seen in Paris 
during the twilight yesterday 
evening at 6.40. In the northern 
heavens, at an angle of 30** above the 
horizon, a fiery globe, about the 
size of a cricket ball, seemed to 
emerge from the clear sky, descend- 
ing slowly towards the earth, emit- 
ting sliowers of sparks and a scin- 
tillating train in its flight. It fell 
almost perpendicularly, and grew 
elongated in falling. It had hardly 
flashed into sight when it disap- 
peared behind the houses, where it 
must have burst, for the whole 
, iiOT\iViexn ^^ ^«A '^\xnvSsv6^d with 
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lightning, by which the surrounding 
clouds were tinged as if with sold. 
The effect was extremely beautifuL'' 
— Nature. 

Popularising Science. — The 
question how far the work of popu- 
larising science may legitimately be 
extended is one which is perhaps not 
very easily answered, but if we might 
venture to point to a recent example 
we should say that the Dean of 
Cashel had carried the process quite 
as far as it could conveniently go. 
A Tipperary paper devotes some 
colunms to the dean's lecture on 
**The Moon, considered as our 
Neighbour, Companion, and Friend," 
and the way in which he makes 
merry over the lunar orb and our 
relations with it is, in a scientific 
man and grave Church dignitary, 
something astounding, After a dis- 
sertation on our partner's fickleness 
and our own, the very rev. gentleman 
says, "Still, like good, generous 
husbands, we make up to her for 
many of our shortcomings, and we 
actually give her about fourteen 
times as much light as she gives to 
us — a very fair allowance, perhaps 
an extravagant one, especially for 
people who have to borrow all they 
give. ' 

Having prepared our minds by 
this little sally — by no means the 
first in his lecture — the dean goes 
on, "I have said that our bright 
companion travels round us at 
the rate of forty miles a minute. 
Indeed, we're a lively pair, for we 
ourselves are meantime travelling 
along at the rate of seventeen miles 
a second, andcarrying her along with 
us. Did it ever occur to you that 
whenever you take oflf your hat to a 
lady in the street you go between 3D 
and 40 miles bareheaded through 
the air, but you never catch cold 
from such an act of courtesy?" 
Having by this digression shewn the 
immunity of the courteous, the dean 
proceeds to his climax hy informing 
U8 that ** thia sprightly compauioQ 



of ours has another motion roimd 
her own axis, or, to make it more 
familiar, she whirls about on her 
toes, and, not to be outdone by her, 
we whirl about on ours in the sam« 
way, and then we waltz away for 
ever through the great drawing-room 
of space." — Pictorial World. 

Spectrum Apparatus of the 
New Observatory at Potsdam. 
— The maker of the optical appara- 
tus for the Bothkamp Observatory 
has lately finished the spectrum ap- 
paratus for the new Observatory at 
Potsdam, which probably is the 
most complete instrument of its 
kind. The maker, H. Schroeder, 
says of it that the apparatus con- 
sists of twenty-one single prisms 
combined into a system according to 
Rutherford's method, they being 
moved automatically and in such a 
way that the motion is accomplished 
with mathematical accuracy and 
with the greatest ease. This auto- 
matic movement allows of exact dif- 
ferential measurements with hith- 
erto unattained accuracy, and is the 
first apparatus of this kind that has 
been constructed as an exact instru- 
ment for measuring. According to 
Dr. Vogel, the measurements are 
perfectly trustworthy to the one- 
hundredth part of the interval be- 
tween the double-line D of sodium, 
the optical performance of this spec- 
troscope being such that the sodium 
line is separated into nine fine lines. 
Almost all the principal lines of the 
spectrum are resolved into groups of 
lines, while new lines are seen 
among those hitherto known. 

The Sun's Atmosphere. — 
Professor Langley, of Allegheny 
Observatory, has lately published 
some results of his steady observa- 
tions of the solar atmosphere, which, 
he states, is a thin stratum which 
cuts off one-half the heat which 
otherwise would reach us. ErQ\s\. 
thia it appediT^ ^i^^\. >«t^'^ ^^kn^^^v^ ^ 
living "beiaga m^oti \Jtia ^^^^^ "^ ^" 
\rectly de^i^^i^esA, \x^wi.\X3L^«^^^ ^* 
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moflphcre, for should that envelope 
be increased 25 per cent, in thick- 
ness, the mean surface of our globe 
would, it is estimated, be reduced 
UM" Fah. in temperature. It has 
been simgested that the glacial 
epoch tl^ugh which the earth 

CBsd many ages ago might have 
n due to a fluctuation in the 
solar atmosphere. 

The Minor Kanets of 1675. 
— Fifteen minor planets were disco- 
vered in 1875, the latest discovery 
being No. 155. This asteroid was 
detected by Herr Palisa, at the Pola 
observatory in Austria, on the 8th 
of November. In 1868 twelve were 
discovered, and that number was 
never exceeded until last year. 

A Meteoric Stone. — A mete- 
oric stone weighing Slbs., which is 
believed to have fallen during a 
storm in the mouth of April, was dug 
out of a meadow near the Wellinffton 
and Market Drayton Railway, about 
a mile north of (^radgington station. 
It was found to have buried itself to 
a depth of I8in., including 14in. of 
clay. 

Luminous Meteors. — At the 
Glasgow meeting of the British As- 
sociation, Professor Herschel read 
the report by Mr. Glaisher of the 
committee on *' Luminous Meteors." 
He referred to the fact that the 
committee had been as successful 
during the past year with reference 
to the accumulated observations of 
meteors as hod hitherto been the 
case, although on another point he 
had less satisfaction in stating the 
results of their endeavour to pro- 
vide for the continuation of the ob- 
servations. It was intended during 
the present year to produce charts 
and a list of radiant points in such 
form that observers might imme- 
diately avail themselves of the la- 
bours of their predecessors ; but 
these maps and lists were only in 
mamiBcript, and were not yet 
printed. 



and meteor-showerB there had been 
a large snmdy. Large firebaUs were 
seen on the drd, 7tii, and 14th of 
September last, and were observed 
over such an extent of countiy as to 
allow of their real heights and paths 
being calculated with a somewhat 
unusual degree of accuracy. The 
paths of those meteors wete calcu- 
lated by Captain Tupman, of the 
Royal Observatory, Greenwich, and 
very satisfactory conclusions had 
been arrived at as to the probable 
meteoric showers to which these 
fireballs^ two of which were de- 
tonating — appeared to have belonged. 
One of the largest' of these bc^Ues 
was seen in bright sunshine on the 
22nd of December, 1875. Another 
of great brilliancy was noticed on 
the 25th of July last. Meteors of 
this conspicuous character appeared 
also on the 16th of August, 1875, 
and on the 15th of April, 11th, 15th, 
and 21st of August in the present 
year (1876). 

The occurrences of meteor-showers 
had been during the past year very 
slight and ill-defined, with the ex- 
ce^ion of the August displays of 
this and last year. The shower of 
the present year was less plentiful 
than had been visible for several 
yearn past, and had amounted to a 
real minimum of intensity of its 
usual apparitions. One of the most 
interesting of meteoric showers took 
place this year in England, when a 
mass weighing seven and a half 
pounds fell at Rowton, near Wol- 
verhampton. That was only the 
seventh instance where a mass of 
iron of meteoric origin had actually 
been seen. The event took place in 
Shropshire, at a quarter to four 
o'clock on the 20th of April this 
year. 

Mr. Herschel, in speaking to the 
report, referredjto the meteor of 14th 
September as one of the largest and 
most brilliant which had been seen 
ioT laMiY -j^Bixa. 'tXv^ X£L<&\fticst q€ Sep- 
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the sea a few miles from the coast 
of Sussex, liiiishing with a flash as 
bright as the sun. That of Septem- 
ber 7th was a detonating meteor, and 
it began its course over Hythe and 
Folkestone, and terminated over 
Cheltenham. Its course was about 
80 miles, beginning at a height of 69 
to 70 miles above Kent, and ter- 
minating about 22 miles above 
Cheltenham. The meteor of 14th 
September was a very brilliant one, 
and, like the preceding, was a de- 
tonating one. 

Meteors such as these, capable of 
precipitating solid substances to the 
earth, were not of frequent occur- 
rence, and those narrated were the 
only instances of the kind they 
knew of. Another meteor on 25th 
July was what might be called a 
green one, and altnough its light 
was not so intense as that of 14th 
September, it still was very brilliant. 
With reference to the mass of iron, 
he said that its fall was not attended 
by any meteoric action. The sky 
was cloudy, and it was also raining ; 
and it was found out by the farmer 
who, when passing over his field, 
discovered an excavation in the 
turf. He probed it with his stick, 
and discovered the mass of iron still 
so hot that he could not hold it in 
his hand. The specimen was now 
in the British Museum. 

The Progress of Astronomy 
during the last Ten Years. — 
In a lecture delivered in 1875 to a 
society of natural science in Dresden. 
Dr. Neumann gave a sketch of the 
progress of astronomy during the 
previous decennium : — 

Taking first the solar phenomena, 
he stated that Carringtou discovered 
from a large number of observations 
during seven years — 

1. A motion of the sunspots to- 
wards the equator. 

2. That this movement is in a di- 
rection contrary to that of the rota- 
fioD of tie sun. 

3, That the spots seem to get 



divided through a certain whirling . 
motion of their parts. 

4. That new spots more readily 
appear where others have previously 
disappeared. 

5. That there are certain regions 
which seem specially suited for pro- 
duction of spots. 

6. That there is a periodicity in the 
frequency of the sunspots. The last 
years in which the spots were most 
numerous were those of 1828, 1837, 
1848, 1860, 1872. 

Sporer, in Maklam, who disputes 
the existence of special spot-forming 
regions in the sun, observed with 
Heinrich Weber in Peckeloh — 

7. The existence of several faculse- 
reeions in the sun ; and, on the 
other hand, 

8. The occurrence of vacant 
bands. 

The English observer, Hewlett, 
and Edward Weiss in Vienna, ob- 
served — 

9. The moving away of some dark 
spots over others. 

From further observations of 
Sporer and Secchi it appeared — 

10. That the penumbrse may be 
decomposed into numerous small 
dark spots. 

11. That the spots occur over 
brighter surfaces, and the various 
shadings of the nuclei are simply 
due to the fact that the brighter 
surface beneath comes out, more or 
less. Even the darkest nuclei ap- 
pear, with strong magnification, torn 
and crossed by fine lines of light. 

A decided progress in the region 
of solar observations was made on 
occasion of the total solar eclipses 
of 15th Aug, 1868. 

12. That the protuberances belong 
to the sun, as they showed agree- 
ment at stations most widely apart. 

13. The corona was still regarded 
(provisionally) by most observers as 
an optical phenomenon. 

14. T\ie cvrcvxTM^.^xvci^ ^C^^-aS^ ^<:s^- 

with the aid oi ^j^[v^ «^^^\?cq^^q^^.^'^"^- 
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ceived a number of brightly luminous 
bands when they examined a large 
protuberance, made it certain that 
the protuberances are of a gaseous 
nature. 

15. Since the line, C, in the red, 
and the blue F, which both belong 
to hydrogen, came out with pecu- 
liar distinctness, it was inferred 
that the protuberances consist of 
glowing hydrogen. 

Janssen s discovery, that that re- 
markable phenomenon may be ob- 
served at any time with the spectro- 
scope, without an eclipse, led to tbe 
following facts : — 

16. The protuberances change 
with great rapidity, and can even be 
observed, where there is much accu- 
mulation, in front of the sun's disc. 

17. Besides the bright hydrogen 
line, C, there are other lines. 

18. The entire sun is surrounded 
by an envelope of the gas 8,000 to 
12,000 kilometres in height, which 
forms the protuberances, and the 
latter are merely local accumulations 
of this envelope. 

19. Between the suuspots and the 
protuberances there is a certain con- 
nection. 

20. In the neighbourhood of the 
sunspots there are frequently aque- 
ous vapours. 

21. The sunspots lie lower than 
their surroundings. 

Zijllner regards them as slag-like 
local products of cooling on a glow- 
ing liquid surface. 

22. A maximum of the frequency 
of protuberances occurs between 
May and June ; a minimum between 
September and November. 

28. They are highest in the regions 
where they are most numerous. The 
greatest height observed by Secchi 
was about 30,000 geographical miles. 

24. The faculse appear most nu- 
merous in the zones where the pro- 
tuberances are most numerous. 

25. Secchi has also observed erup- 
tions of various kinds, and Tacchinl, 

jfn Palermo, has made the discovery 



that enormous surfaces in the sun 
are filled with magnesium vapours. 

The following are some of the 
points Dr. Neumann noticed in con- 
nection with the planets : — 

Mercury, — Nogel, at Bothkamp, 
on the 14th and 22nd April, 1871, 
discovered spots, and Zollner's ob- 
servations ^ave the result that the 
nature of the surface of Mercury is 
similar to that of our moon. 

Venus. — This planet is most pro- 
bably surrounded by a very dense 
atmosphere, so that to see through 
to the surface of the planet is not 
possible ; whence arises the impos- 
sibility of determining, from the 
frequently observed spots, the time 
of rotation and position of the axis. 

Earth, — The recent determina- 
tions of the mean density give the 
results 5 '56 and 5 '5. 

Mars, — From a careful comparison 
of over 400 drawings of this planet, 
a result is obtained which, in con- 
sequence of the marked divergences 
between the several drawings, es- 
pecially with large refractors, does 
not correspond to the labour ex- 
pended. 

Planetoids — The labours of 
Messrs. Watson, Luther, Tempel, 
and others are ever leading to new 
discoveries, and the number may 
reach 200 before very long. 

Jupiter. — The occurrence of co- 
loured bands in this planet, and the 
formation of bright egg-shaped spots 
in his equatorial zone, coincide with 
the epochs of greatest frequency of 
the sunspots. 

According to Schmidt, in Athens, 
the rotation time is 9h. 55m. 25 '78. 
Vogel and Lohse have observed a 

flattening of --- • while Angel - 

mann from calculation, has deter- 
mined it as ^-^^. 

Saturn. — In this planet, as in 
I'Venwa, ^ax%, a.\v3t 5w?^>iteiT^ Secchi 
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tion baods in the neighbourhood of 
the Fraunhofer lines B and C, and on 
both sides of D. As these are 
similar to the absorption bands 
which arise in the sun's spectnim, 
principally uader the influence of 
the earth's atmosphere, through the 
action of aqueous vapour, Secchi 
infers the presence of aqueous va- 
pour in the envelope of Saturn, as in 
those of other planets. 

Uranus and Neptune give each a 
different spectrum. 

Of our moon it is noticeable that, 
according to numerous observations, 



there is still volcanic activity in 

it. 

With regard to comets^ it is proved 
that their light does not exclusively 
come from the sun ; but that it 
i partly belongs to themselves. Schia- 
; parelli's proof that between some 
; comets and star-showers there is a 
! close connection, is also of great im- 
i portance. 

The asteroids, fixed stars, and 
nehuke have been extensively ob- 
served. The number of the last 
named in Herschel's catalogue of 
I 1863, was SyOl 8.— English MecJuinic. 
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XXV— MISCELLANEOUS. 

Bell-ringing made Easy. — Igswield, Igs\vig, Igawjigh, Ipes- 
A chiming apparatus, invented by vivk, Ipis Wiig, Ips Witis, Ipsi- 
the llev. H. P. Ellaconibe, rector ' wisch, Ipsovich, Ipsveten, Ipsvick, 
of Clyst St. (tcorge, J)evon, has | Ipsvics, Ipsvids, Ipavidts, Ipsvig, 
iKJcn fixed in the church of More- i Ipsvikh, Ipsvits, Ipsvitx, Ipsvoigh, 
ton - on - Lugg, Herefordshire, by j Ipswch, Ipsweich, Ipswgs, , Ips- 
Messrs. Hooper & Stokes, church wiche, Ipswick, Ipswict, Ipswe- 
bell- hangers, of Woodbury, near | iech, Ips wig, Ipswigh, Ipswight, 
Exeter, by whicli means the whole j Ipswish, Ipswith, Ipsw*itz, Ispich, 
peal of six bells can be easily Ispovich, Ispwich, Ixvig, lysuich, 
chimed for service by one person. Uibsvich, and Vittspits. It is only 
Ball hammers are suspended be- , due to the deciphering powers of 
neath the mouths of the bells, the postal authorities to say that 
out of the way of the swing of the I these letters generally come to Mr. 
bolls, and by a system of pulleys i Townsend without delay. Occa- 



tho ropes connected with these ham- 
mers are brought down in parallel 
lines to a manual fixed on the 
belfry wall. When the manual is 
put into gear for use, the ropes are 
all tightened, and the hammers 
thereby raised nearer to the bells, 
so that a slight pull at each rope 
causes the hammer to strike the 
bell. One person, therefore, stand- 
ing in front of the manual, can 
readily chime all the bells by simply 



sionally a North Europe communi- 
cation goes to Wisbeach instead of 
Ipswich, or vice versd. 

Rings of Smoke. — At one of 
the conversazmua Sir W. Thomson 
exhibited the vortex smoke-rings. 
A box of about three feet square has 
a circular hole of about six inches in 
diameter cut in its front face, and 
the back is covered by a piece of 
tightly-stretched canvas or linen. 
The vapours of ammonia and hydro - 



pulling rope after rope, or he can ' chloric acid are admitted to the box, 
play a tune by varying the fingering j which soon becomes filled with i;he 
of the ropes. i white smoke of chloride of ammo- 

Spell Ipswich. — Mr. C. T. j nium. A sharp but gentle tap on 
Townsend, the Danish and Nor- I the canvas back drives out a puff of 
wegian consul at Ipswich', has for the smoke, which traverses the 
the last three or four years re- I room in the form of a beautiful ring, 
ceivcd letters from Northern Europe, | So great a velocity can be imparted 
on the envelopes of whicli are i to these vortex rings that even when 
some extraordiuary variations in ' at a considerable distance they have 
the spelling of the name of the power enough to extinguish candles. 
Suffolk capital. Subjoined are no ; Tlie experiment is remarkaj^ly sim- 
fewer than fifty-seven of these i pie, and with a little care in securing 
incorrect ortliograpliies : — Elsfleth, | good ventilation, it may be performed 
Epshoics, Epshvidts, Epsids, Ep- | without injury to persons or things 
sig, Epsvet, Epsvidts, Epwich, • in a drawing-room. 
Evswig, Exwig, Hoispis, Hvisspya, \ Novel Playing - Cards. — A 
Ibsvi, Ibsvigy Ibsvithse, IbwicVi, \ noveU^ '^^ "' ^\tx.'3V£i^-Q».\^%'' V-aa ^lat 
Ibwigth, lepsich, le yis Wich, \ieeii "Ya.\,xo^\\^^^ ixom ^vs^k^rsw, ^ 
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consists iD having the value of the 
cards placed in the left-hand comer 
at the top, and the right-hand comer 
at the bottom. For instance, the 
nine of diamonds has a figure 9 with 
a small diamond beneath placed in 
two corners, top and bottom ; the 
queen of hearts has the letter Q, 
with a small heart beneath, like- 
wise in the two corners. The ad- 
vantage of this plan is that, by 
slightly fanning the cards in a hand 
of whist, or any other game, every 
card with its suit and value can be 
seen at a glance, although the face 
of the cards is not exposed to view. 
The cards are also remarkable for 
their flexibility, slip, and dura- 
bility. 

A Candle in a Walking:- 
cane. — A very simple walking- 
cane, with a candle inclosed, whidi 
might be convenient for use in dark 
passages, or even for reading in 
raQroad cars, has been introduced 
by a German firm. The top portion 
consists of a hollow cylinder screwed 
oU, and containing a spring to press 
upward, as fast as consumed, a 
candle placed in it. It is closed by 
a screw-cap, which forms a conve- 
nient top. 

Fifteen American Triumphs. 
— Fifteen great American inventions 
which have beeji adopted all over 
the world are the following : — 1. The 
cotton gin. 2. The planing ma- 
chine. 3. The grass-mower and 
grain-reaper. 4. The rotary print- 
ing press. 6. Navigation by steam. 

6. The hot air (caloric) engine. 

7. The sewing machine. 8. The 
india-rubber industry. 9. The ma- 
chine manufacture of horseshoes. 

10. The sand blast (for carving). 

11. The gauge lathe. 12. The grain 
elevator. 13. The artifical manu- 
facture of ice on a large scale. 
14. The electro-magnet, and its 
practical application, by Henry and 
Morse. 15. The composing machine 
forprinteiVs 

Petroleum in Oftlllcia.— An 



article in the Journal Ojfficiel says : 
— On the north and north-eastern 
slopes of the Carpathian chain there 
exists a series of strata of argilla- 
ceous schist or clay-slate, which, at 
many points, manifest themselves as 
oil- conductors. There are three 
principal groups of these on an ex- 
tent of about 185 miles, English, in 
length, and fourteen miles in breadth ; 
the first begins at Kluzany and ends 
at Librantow, Western Gallicia; 
the second stretches out from New 
Sandescz to Jaslo, Central Gallicia ; 
the third from the circle of Jam bow 
to Drohobyez and Borryslaw. Opin- 
ions are divided as to the origin of 
the discovery of petroleum (called 
naphtha and ropa by the people) in 
those parts. The volatile ingredients 
of the oil pass through the cr6vices 
of strata of decomposed coal, which 
are most abundant in those sections 
of the mountain-chain that have been 
exposed to the strongest convulsions. 
The presence of petroleum is also 
manifested by atmospheric signs, 
such as gaseous emanations floating 
in the air. 

The wells have a depth that some- 
times renders the work of extraction 
both difficult and dangerous : con- 
tinual ventilation is a necessity ; 
but, on the other hand, the most 
abundant streams of water and gas 
are always followed by a richer crop 
of oil. In shallow wells not exposed 
to the pressure of water and cur- 
rents of gas, nothing but thick pe- 
troleum, tar, bitumen, or mineral 
wax, is generally found. 

The machinery used for extraction 
is still very defective. Springs of 
iodised and sulphuretted water are 
frequent in the oil districts. The 
purity of the oil increases with the 
time during which the well has been 
worked. The first attemi)ts to ex- 
tract petroleum date as far back as 
fifteen years. The present wella 
have a de^t\i oi "^^V^^'stL \wt\?5 
and Mty ia\,\iom"&*, ^^^ t>xfe ^'^ 
mere round \io\fta \j!a»X. ««^ ^sc:^^«^ 
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by hand-pumps twice a day; and 
the total quantity of oil obtained 
amounts to fifty millions of kilo- 
grammes per annum. The larger 
proportion of the yield is consumed 
10 Austro-Hungary, where there are 
many refineries of the article. 

An Ingenioxis Toy.— An in- 
genious toy, apparently of Japanese 
origin, has recently been introduced 
into London. It consists of a small 
picture, on paper, of an individual 

E Dinting a nrearm at an object — 
ird, target, or second person. By 
the application of the hot end of a 
matoh, just blown out, to the end of 
the ffun, the paper commences to 
smoulder towards the object aimed 
at, and in no other direction. When 
it is reached, a report is heard from 
the explosion of a small quantity of 
f ulminatinff material. 

Cheap Meerschatuns.— Meer- 
schaum shaviogs or dust are used 
when compressed for making in- 
ferior or imitation pipes. 41,000 
cwt. of this wasto are annually con- 
simied in Vienna in the production 
of pipes, cigar-holders, &c., and the 
imitation has been carried to such 
perfection that connoisseurs some- 
times find it difficult to distinguish 
these articles from similar ones of 
the genuine substance. Of the meer- 
schaum itself 12,000 cases, each 
weighing fifty or sixty pounds, and 
worth 35/. a case, are used up in 
Vienna alone. In working up the 
shavings and dust into material, 
al)out sixty women are employed in 
Vienna, in sorting, sifting, washing, 
and cleaning the refuse, and rubbing 
it throu^ silken sieves. 

The Emperor Bell.— The third 
largest bell in use in the world 
was recently placed in the southern 
tower of the cathedral in Cologne, 
Germany. Three castings were 
made, of metal obtained by melting 
French cannon captured during the 
Franco-Pruaaian war. Two were 
unsucceaaful, but the third waa 



weighed 50,000 German pounds, and 
to uiese was added 80,000 pounds 
of tin. The time of mdtin^ was but 
ten hours, and twenty-nine min- 
utes sufficed to fill the mould. 
The cooling continued for four 
weeks. The bell is 10 feet 8 inches 
high, and II feet 2 inches in dia- 
meter. Its total weight is over 
twenty-five tons. Of the larger bells 
in existence, two, those of Moscow, 
weighing respectively 193 and 63 
tons, are broken. JPekin has one 
bell weighing fifty-three tons, and 
Novgorod, Russia, one of thirty-one 
tons— both of which are in use. 

Glue for Mending^ Glass and 
Earthenware . — ^For mending glass 
utensils and earthenware, glue 
mixed with bichromate of potash 
seems to be particidarly suitable, 
for any fracture is firmly mended by 
means of the compound. A strong 
solution of glue or gelatine is made 
— the latter is employed when the 
work is to be done neatly — by dis- 
solving five to ten parts of dry gela- 
tine in water, and for every five 
parte of gelatine employed, one part 
of bichromate of potash is added. 
The mixture is kept from the light 
till required for use, and the two 
surfaces of a fracture are coated 
with it, and then pressed or fas- 
tened together with a strine. Placed 
in the sunshine, the bicmromated 
glue soon becomes hard and insol- 
uble, and after a few hours the 
broken object is found to be firmly 
cemented. If the work is done 
neatly, the crack is scarcely to be 
seen, and even hot water will fail to 
dissolve the glue, which has, of 
course, been fixed by the heht. 
Chrome glue may also be used to 
prepare waterproof articles, the ma- 
terial being stretohed, and coated 
two or three times with the solu- 
tion, and exposed to light. To 
waterproof portmanteaus and bags in 
this manner would be a most econo* 
miosX -i^Tcx^e^^^^ \ \iv^^ ^e think the 
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of glyceriDeto the gelatine should be 
attended to, as otheiwise the cover- 
ing would be a very brittle one. 
ZHngler'a Journal recommends its 
eipployment for roofing purposes, to 
fix the tar and add to its water- 
proofing qualities, and it states that 
a winter^s rain upon a roof treated 
in such a way had not any injurious 
effects. There can be no doubt 
that many capital applications might 
be made of the material, especially 
by photographers, who understand 
the qualities of the mixture so well. 
Some time ago, we believe, a patent 
was taken out for coating the walls 
of apartments with the composition 
to render them wateiproof, but we 
do not know whether it still stands. 
— Photographic News, 

Cheap Cigars. — Those who can- 
not afford high-priced cigars would 
do well -to shun the cheap ones, 
which are said, on the authority of 
a Parliamentary return, to consist 
of " sugar, alum, lime, meal, rhu- 
barb leaves, saltpetre, fuller's earth, 
starch, chromate of lead, peat moss, 
treacle, common burdock leaves, 
common salt, endive leaves, lamp- 
black, gum, red dye and black dye 
composed of vegetable red, iron, and 
liquorice." "Havanas," at one 
penny each, "are sometimes steeped 
in an infusion of strong tobacco- 
water, to give them, a little external 
flavour of a true kind." 

A Fireproof Suit. — A native of 
Sweden has been making some sen- 
sational experiments in London with 
a fireproof suit. This is made in two 
layers, the inner one of india-rubber, 
the outer one of English leather, the 
head being protected by a helmet 
resembling that worn b^ divers. At 
the girdle is j fixed a piece of hose, 
which serves both for air and water. 
The air-pipe, fed from two blowers, 
is placed inside the water-pipe, and 
brings the air, after being cooled by 
the surrounding water, into the 
inner part of the dress. The air in- 
/lates the costume, passing away 



through the two small openings 
made for eye-pieces. The current 
of air not only keeps the enclosed 
body cool, but drives smoke and 
flame away from the eyes. At the 
back the water-pipe divides, one 
branch serving as an extinguisher, 
the other passing into the outer 
coating of the dress, the stream being 
distributed over the whole outer 
surface. With the ap{)aratus on, 
the experimenter stood in the mid- 
dle of a pile of burning tihavings and 
logs, without the least injury. 

Overcrowding in Liverpool. 
— A paper was read by Mr. R. W. 
Pitcher before the British Associa- 
tion on "Overcrowding in Liver- 
pool," which was stated to be now 
greater than the overcrowding of any 
other city. Mr. Edwin Chadwick 
stated that nearly a double death- 
rate as compared with comparatively 
well- conditioned cities, denoted the 
unhealthy condition of Liverpool, 
and was due mainly to overcrowding. 
The experience of the results ob- 
tained by the sanitary regulations 
of the common lodging-houses in 
the metropolis — where, by the en- 
forcement of drainage and cleansing, 
ventilation, and a Umitation of the 
numbers who might occupy a room, 
former fever nests had been abol- 
ished, and the occupants put in a 
condition far in advance of the 
genered wage-classes, suggested the 
expediency of the extension of the 
lodging-house regulations to weekly 
tenements, the occupants of which 
in such a city as Liverpool were in 
great part as changeable as the occu- 
pants of the common lodging-houses. 
Most certainly, however, the exist- 
ing old tenements admitted of very 
great, and by no means expensive, 
sanitary improvements, if the work 
were properly set about, which the 
local authorities did not appear of 
themselves to be very comijetent t*^ 
do. The neiA. gc^^\.Tca\Si^^'W«- 
ever, leading ViO ^^^ c.wa\,t\\r'ws^ qV 
improved ten^m«G\» va. ^^J^afi«^ ^V'ist^ 
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Und was lets expenflive, wai, the 
paper indicated, in extending the 
means of cheap transit. Great re- 
lief had already been given by cheap 
and improved tramways with tram- 
cars, of which Glasgow presented 
very good examples. Science also 
was briuffing forth improved and 
chea|)eued locomotion oy noiseless 
and moffensivti steam power, as well 
as improved cars, of which Brussels 
was presenting examples. Against 
all exteusions, however, cities were 
hidebouDd, as it were, by the state 
of their road admiaistration, and it 
would bo necessary for civio im- 
provement that the wliole area of a 
city's relations should be brought 
within a competent and comprehen- 
sive ward administration. Great 
improvements in the quality and 
economy of tenements would be 
found in new concrete constructions. 
A New Fire-Bxtingruisher. 
— New and important experiments 
have been made in New York in 
extinguishing fires by a new process. 
The ^tw 1 ork Herald of March 1 
reports that, in the presence of 
General Shaler, members of the fire 
department, and gentlemen con- 
nected with the Board of Under- 
writers, the Chamber of Commerce, 
and insurance companies generally, 
the Connelly fire extinguisher was 
exhibited in an open lot at the 
corner of Fifty- ninth -street and 
Eleventh-avenue. A large frame 
building had been erected, in which 
were placed tliree cylindrical reser- 
voirs, filled with carbonic acid gas, 
and adjacent were eight other cy- 
linders used as receivers, from which 
the gas escaped into the hose. An 
immense pile of barrels — two bar- 
rels deep, and about five barrels 
high — tlie pile containing alto- 
gether 130 barrels of refuse resin, 
both ends of the barrels being 
open^ stood at the east end of the 
lot A BmaMer pile of boards, wiUi 
two barrels of refined oil on the top, 
lik^ the fimerd pyr9 of Brutxus atood 



a little east of the resin, and to the 
westward was a tank four feet 
deep, bttUt of brick and oemented, 
and having a surface area of 60 
square feet, containing 375 gal- 
lons of omde petroleum, and into 
which sluice pipes emptied water. 
The tank fuU of oil and water was 
fired first, and a tremendous mass 
of flame and smoke arose, driving 
the crowd right and left by the 
intense heat. In less than five 
seconds this great mass of flame, 
as thick as four or five ordinary 
brick houses, and three times as 
high, was extinguished by the stream 
of water exp^ed from the hose 
by the force of carbonic aoid gas. 
The noise made was like that 
caused by a thunderstorm rushing 
through a mountain pass. Next 
the ISO barrels of resin were fired, 
and were extinguished in less than 
six minutes by a rapid stream ten 
times stronger than that which 
could be expelled by a steam-engine 
from a ncosle of the same dia- 
meter ; and, lastly, the funeral pyre 
was lighted, and, biasing as it did 
with great intensity, was extin- 
guished in a few minutes. The ex- 
periments were in every way suc- 
cessful, and introduced a new agent 
of the most powerful kind for the 
saving of property. 

The Properties of G-allium. 
— The recently discovered metal 
^Jlium melts (says the Medical 
Pru8 and Circtdar) at Sl'l" Fahr., 
so that it liquefies when held in 
the hand. When solid, the metal is 
hard and resistant, even to a few 
degrees below the melting point. 
It can be cut, and possesses a slight 
malleability. When fused, it ad- 
heres easily to glass, on which it 
forms a beautiful mirror, whiter 
than that produced by mercury. 
It oxidises but very superficially 
when heated to redness in the air, 
and does not become volatile. The 
denaVfe^ a?t t>^" ^iJot. S3k A^, that of 
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Excepting mercury, which only be- 
comes solid at 37 '9° Fahr. , there is 
uo other element which liquefies at 
80 low a temperature as gallium. 

The Namea of liOndon 
Streets. — In the last twenty years 
the Board of Works has revised the 
names of 1,916 streets, and abolished 
6,740 names of portions of streets, 
rendered unnecessary on re-num- 
bering the whole street. The board 
has given new numbers to 140,409 
houses. A general index of the 
names of existing streets has been 
compiled, and an index of abolished 
names, and plans of all the revised 
streets, showing the old and new 
numbers against the block plan of 
each house ; these plans are bound 
up in atlas form for reference and 
the identification of properties. The 
superintending architect of the 
board reports the practice followed 
in numbering houses: — **St. Paul's 
Cathedral is recognised as a central 
point, and the numbering of houses, 
when altered, and also in new 
streets, begins at the entrance or end 
of the street nearest to that build- 
ing ; but where both entrances to a 
street are about equally distant from 
St. Paul's, the numbering begins 
at the entrance abutting on the most 
important thoroughfare. Taking, 
then, the sides of the streets as left 
and right (assuming that the back 
is towards St. Paul's), the odd 
numbers will be assigned to the left- 
hand side, and the even numbers to 
the right-hand side. No name is to 
be used for a street without the ap- 
proval of the board ; and it must be 
a name consisting, if possible, of one 
word (with the {Edition of * street ') 
not already in use in the metropolis 
in street nomenclature. Names for 
terraces or other blocks of houses and 
sections of streets, usually known as 
subsidiary names, will not be re- 
cognised ; nor such names as are 
already in use for provincial towns 
and postaJ phoeg. The superin- 
Uadiig turchitect mentiom m his 



report, in 1875, that, on the sugges- 
tion of the vestry of Chelsea, the new 
approach from Queen's-road West to 
the river adjoining Chelsea Hospi- 
tal is named *' Tite-street," and the 
short street connecting the latter 
with Swan-walk, ** Dilke-street ; " 
and, under the regulations adopted 
by the board, Chelsea has a species 
of copyright in these as London 
street- names. — Illiistrated London 
News. 

A Hug^e Diving Bell. -^ A 
diving bell, twelve feet in diameter, 
and ten feet six inches high, was re- 
cently turned out of the Persever- 
ance Works, Deptford, and taken to 
the West India Docks for shipment 
to Barbadoes. It is intended to be 
used in the construction of new docks 
and a breakwater. 

The Immediate Extinction 
of Fires. — A thoroughly prac- 
tical, efficient, and inexpensive 
method for rapidly and effectually 
extinguishing fires, has been in- 
vented by Mr. Julius Hall, the well- 
known patent a^ent, of Chanceiy- 
lane. In applying the invention 
to large buildings, such as theatres, 
warehouses, stores, &c., Mr. Hall 
provides around the ceiling of each 
room, or warehouse, a cornice of 
two-inch piping, the lower part of 
which is perforated with two or 
more rows of holes, te allow the 
water when pumped in to be dis- 
tributed into the warehouse or 
room in the form of rain. At any 
convenient part on the outside of 
the building, a metal box is fixed 
(incased in an iron-bed) having two 
or more junctions, for the purpose 
of affixing the engine-hose to ; from 
this box vertical pipes are fixed, 
having taps ; the other end of the 
vertical pipe is fixed to the cornice. 
On a tire breaking out on any one 
floor, the engine-hose is fixed te the 
junction, the proper t&i^ft tvrcvi^^'^^ 
and the "watex \ft ^iJtkfeii Wc^^ ^x^ *^^ 
vertical mpe, wi^ it>S\a itorn'O^^^ ^'cjt- 
nice. Th^ ixi'^wXviii Sa «o^^^^ ^V 
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plicable to shijpfl, and deserves general 
public attention. 

Lock-makers and Lock- 
breakers. — An exdtiDg contest is 
just now being carried on in 
America. The contest is between 
lockmakers and burglars. Till re- 
cently the lockmakers appeared to 
have decidedly the best of their op- 
ponents, and neither picklocks nor 
drills nor blasting-powder could 
prevail against the ingenuity of the 
locksmiths. Latterly, however, the 
burglars have been resorting to what 
cannot but be regarded as a very 
mean trick to overcome their oppo- 
nents. When a lock defies their 
utmost exertions, they kidnap the 
bank clerk who has charge of the 
keys, and whose friendly co-opera- 
tion is secured by means of a rope 
placed round his neck, and gradu- 
ally twisted tishter with every suc- 
cessive demanoL This, as the lock- 
smiths complained, could not be 
considered fair fighting, and the 
contest having been carried quite 
beyond the boundaries of their do- 
main, the^ misht without discredit 
have dechned further efiforts. 

Once more, however, the rogues 
seem likely to be checkmated. A 
clockwork mechanism has been 
adopted in some of the banks, 
which, when once a safe has been 
locked, keeps it locked for a certain 
number of hours. Thus, a safe 
closed at the end of the day's busi- 
ness cannot be opened even by one 
who has charge of the keys, till 
business time next morning. This 
device is now adopted in establish- 
ments where two or more locks with 
separate keys are impracticable. The 
larger city houses are beginning to 
rely upon an electric contrivance, 
by which the mere tread of the 
thieves on the floor of the deposi- 
tory of the safe, or the first tap with 
the hammer not only registers the 
time and the locality where they 
are about to go to work, but gives 
AZ2 alarm to some dozen well-armed 



men, stationed at some central 
watch-house, ready to proceed to 
where the^ may be required. 

Dredging for Amber.— Ac- 
cording to an official report from 
Meme^ Gennany, an establishment 
has been organised for gaining 
amber by dr^ging for it in the 
Kurische Haff, near the village of 
Schwarzorts, situated about twelve 
miles south of MemeL It has 
been known for many years that 
amber existed in the soil of this 
place, from the fact that the drec^er 
employed by the Government for 
the purpose of clearing away the 
shallow spots near Schwarzorts, 
which impeded navigation, brought 
up pieces of amber, which were duly 
appropriated by the workmen, and 
at the time no particular attention 
was paid to the matter. Some time 
afterwards, however, some specu- 
lators associated, and made an offer 
to the Government, not only to 
do the dredging wherever required 
at their own expense, but to pay 
a daily rent, provided the ainber 
which they might find should be- 
come their property. This proposal 
was accepted, and the rent fixed at 
fifteen thalers, and later at twenty- 
five thalers, for each working day. 
The dredging was begun with four 
machines worked by men, and one 
worked by horses. Judging from 
the extenaed business transactions 
in this matter, its results must have 
been extremely profitable. At pre- 
sent, the work is carried on with 
eighteen steam dredges and two 
tug-boats, the whole mansiged by 
about 1,000 labourers. 

The Tides on our Shores.— 
Sir William Thomson, at the meet- 
ing of the British Association, read 
the final report of the committee on 
the Tides. The tidal committee, 
which had been appointed several 
years ago, was for the purpose of 
promoting the extension and har- 
Taomc aiTia\>j?iv& ol \Ki^a3L <i\^^rvations. 
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publication in 1873 of the com- 
mittee's report for 1872, a large 
amount of work bad been gone 
through in the way of harmonic 
analysis, exhausting the funds at the 
disposal of the conmiittee for this 
purpose. It was now published for 
the first timer, and along with it, by 
permission of the Royal Society, 
some further results obtained by aid 
of grants made by it to Sir William 
Thomson, out of the Government 
grant fund for scientific investiga- 
tion. The work had been done for 
the committee, under the superin- 
tendence of Sir William Thomson, 
by Mr. E. Roberts, of the Nautical 
Almanac OflBce. The report in- 
cluded ten years' observations by 
the self -registering tide-gauge at the 
junction of the Mersey and the Dee ; 
two years' observations at Kurra- 
chee, in addition to three years' 
previouslj' analysed and published ; 
observations at San Diego, on the 
coast of California, Fort Clinch, Fer- 
nandina, Florida, West Hartlepool, 
Beechy Island, &c. 

Sir William gave a general expla- 
nation of- the overtides — that is, 
tides generated at places where the 
tides are large compared with the 
depth of water. Alluding to the 
spring range of tide at Toulon, he 
said it was 6*8 in. full, the neap 
tides 3*6 in., and the greatest range 
of tide, including the diurnal one, 
would never exceed 12 in. The vari- 
ation of the barometer at Toulon 
would often cause much larger dif- 
ferences of tide than those occasioned 
by the attraction of the sun and 
moon. In conclusion. Sir William 
said it was by no means creditable 
to the hydrographers of the Govern- 
ment that they had not investigated 
the diurnal tides of Great Britain. 
It was said that the morning tides 
on the east coast were the highest ; 
but that was nonsense, though in 
some cases of joint action of the sun 
and moon, the morDing tide might 
be the highest. 



Sudden Breakage of Glass. 
— Hagenbach states that the lia- 
bility of some glass wares to fracture 
suddenly, without obvious cause, 
when exposed to small changes of 
temperature, and which depends on 
unusual degrees of expansion on the 
inside and outside of the objects, 
may be detected by examining them 
with polarised light, when they ex- 
hibit a more or less brilliant display 
of prismatic colour. In glass that 
has broken in this way the pecu- 
liarity is generally observable. On 
the other hand, the examination of 
a large collection of glass vessels, of 
good temper, which had stood the 
test of long wear, proved tliat very 
few indeed displayed auy traces of 
colour when viewed by polarised 
light. 

Writing on Glass with Com- 
mon or Indian Ink. — A mode 
has been described to the Industrial 
Society of the North of France, by 
M. Terquem, of writing on glass 
with common or Indian Ink. The 
glass is heated over a spirit lamp, or 
gas, until steam ceases to be de- 
posited in it, that is to say, 50" to 
60° Cent.; a varnish composed of 
eighty grammes of alcohol at 95°, 
four grammes of mastic in drops, 
and a gramme of gum-sandarac 
heated together in a tiask, is then 
applied to the glass. The varnish 
must, however, be filtered. This 
varnish is very hard, and becomes 
brilliant and completely transpa- 
rent ; but, if applied cold to the 
surface of glass, it remains opaque 
and absorbs ink. A sheet of glass 
thus prepared may be written or 
drawn upon with either ordinary or 
Indian ink ; but it must afterwards 
be dipped in very thin gum water or 
another like substance, not contain- 
ing alcohol. ^ 

Atmospheric Germs — Their 
Presence and Work. — 'CxQi'e^'ajs.'^rc 
TyndaW, a\i an ewimw^ t£v^^M\xs% ^"^ 
the Royal l\i'a\,\tv>x;\o\i 'm>i>i\^\^*^^»«^ 
part oi 3a\x.wa.Ty, ^%n^ vx^^a^^^vt^^^^ 
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the Optical Deportment of the At- 
mosphere in relation to the Pheno- 
mena of Putrefaction and Infection. 
He began by referring to his discourse 
on Dust and Disease, six years ago, 
when he proved the organic origin 
of the motes floating iu London air, 
which are revealed by their reflect- 
ing and scattering the light of a beam 
of sunshine or electric light, and 
when liQ showed that darkness is 
produced in the beam, wherever 
these motes are burnt or intercepted, 
the air being thus rendered "opti- 
cally pure." He then*expressed nis 
obligations to his predecessors in 
this Held of research, especially to 
Kircher, Schwann, Helmholtz, Pas- 
teur, Budd, Huxley, Lister, and 
Burden Sanderson, as well as to 
Mr. Cottrell, his assistant, for intel- 
ligent help. 

He next proceeded to explain the 
apparatus expressly constructed for 
his elaborate experiments. After 
stating that he had proved that 
common air, in air-tight glazed 
vessels, will, in three or four days, 
deposit all its motes in the glycerine 
wherewith the sides are coated, and 
thus remain dark when a beam of 
light is projected into them, he gave 
the details of the experiments made 
by placing in such vessels a very 
great number of glass tubes, con- 
taining infusions of a great variety 
of animal and vegetable substances ; 
the result beiu§ tliat no turbidity 
due to putrefaction ensued, and that 
none of the life-germs or the exces- 
sively minute organisms termed 
l^acteria appeared, even after a very 
long time. No brilliancy ensued 
when a beam of light was projected 
through them. When, however, 
tubes containing such infusions were 
exposed to ifjid ordinary air, in a day 
or two (more rapidly in a warm at- 
mosphere) the liquids became turbid, 
/}jjd when iiiiiminated disclosed the 
presence of the bacteria, resembling 
iiiuumerable brilliant projectiles, tlie 
exceedingly minute chemists, active 



agents in the work of putrefac- 
tion. 

Dr. Tyndall showed that the re- 
sults he had obtained in the course 
of his experiments decidedly refute 
the theory of spontaneous generation. 
He stated that he had most carefully 
repeated the experiments on which 
the chief advocate of that theory (Dr. 
Bastian) relied, and had obtained 
entirely opposite results. For this 
purpose he had not only placed his 
infusions in filtered and calcined air, 
but also in air which had been de- 
prived of its motes merely by sub- 
sidence. In regard to some of the 
experiments of Dr. Koberts of Man- 
chester, which appeared to favour 
the theory of spontaneous generation. 
Professor Tyndall suggested the pro- 
bable sources of error, having pre- 
viously described some of his own 
experiences leading to similar er- 
roneous conclusions. He also ad- 
duced reasons, based on analogies, for 
his belief in the absolute certainty of 
the existence of these living germs, 
innumerable and invisible; and he 
referred to experiments demonstrat- 
ing that sewer gas is not an agent in 
disseminating disease when devoid 
of disease-germs. In regard to the 
various decrees of the mffusion of 
germs in the air. Dr. Tyndall re- 
ferred to the results of the obser- 
vations of a great many tubes con- 
taining infusions of all lands, placed 
in all sorts of places, showing the 
ubiquity of these germs, and tending 
to prove that they float in the air 
in little clouds ; and, finally, he 
referred to experiments and dia- 
grams, by which he illustrated the 
way iu which an epidemic disease, 
by means of these clouds, may spread 
through a large population. 

[In connection with this subject 
the reader may be referred to the 
following article, and also to *' Pro- 
fessor Tyndall on the Air and 
Orga.mc\Al<' ^. 259.1 
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cbael read a paper before the British 
Association " On Spontaneous Evo- 
lution and the Germ Theory." The 
question, he said, presented was what 
was the origin of those organisations 
which appeared in certain infusions. 
Two answers were given : One was 
that the organisms had been con- 
structed by the rearrangement of 
their atoms, and the other that they 
were the oflGspring of pre-existing 
organisms. It was shown that when 
certain means of protection were 
used life did not appear in water, 
while organisms were abundantly 
developed on its exposure to air. 
Certain particles which were disco- 
verable in air, and had sufficient 
weight to settle when the air was 
at rest, seemed to be the origin of 
the organisms found in infusions. 
The germ theory was consistent 
with the appearance of life in ex- 
posed infusions. The next question 
was as to spontaneous evolution. 
Could infusions free from germs be 
caused to develop living organisms ? 
He described a number of experi- 
ments which showed that a certain 
high temperature destroyed the 
power of germs in fluids to develop 
life, contrary to the conclusions of 
Dr. Bastian, Professor Tyndall's 
most prominent opponent on this 
subject. The conclusion come to, 
therefore, was that the fluids had 
been raised to a temperature at 
which the germs lost the power of 
life, and not because the molecular 
necessary to life had been destroyed. 
As the result of his experiments and 
inquiries, he thought he was war- 
ranted in coming to the conclusion 
(1) that bacteria germs did exist 
disseminated in water, air, and ex- 
posed substances ; that these might 
remain latent and yet reveal them- 
selves under circimistances suitable 
to their development ; (2) that the 
origin of bacteria and other forms 
of life from non -Jiving material had 
not been proved. 
Dr. W. B. Carpenter said that, 



having read Dr. Bastian 's last charge, 
he had listened to the reply to it in 
Dr. Carmichael's paper with great 
pleasure. Dr. Carmichael had shown 
there were strong grounds for be- 
lieving that life-germs could not 
survive under certain circumstances. 
Dr. Carpenter alluded to the expe- 
riments of Messrs. Drysdale and 
Dallinger watching the infusions 
for any appearance of life for a long 
series of hours continuously. They 
had shown that some of the germs 
observed when they became cysted 
had broken up into atoms visible 
only under a power of 4,000 dia- 
meters, and which could be sub- 
jected to 300° of heat without their 
vitality being destroyed. He referred 
to his own experiments in desicca- 
tidn, which showed how life-germs 
could be carried through the air 
and deposited on roofs of houses, 
in water, and elsewhere. He thought 
Dr. Bastian would find much diffi- 
culty in explaining the experiments 
to which Dr. Carmichael had called 
their attention. 

Professor Tjrndall on the 
Air and Organic Liife.— It was 
asserted long ago by Pasteur, and 
has since been asserted and denied 
alternately by different experi- 
menters, that in putrescible solu- 
tions, such as infusion of turnips, 
no organic hfe is developed, and no 
putrefaction takes place as long as 
the solution, after boiling, is ex- 
posed only to an atmosphere free 
from organic germs ; in short, that 
life is never, in our experience, 
developed from lifeless matter. 
Among the opponents to this theory, > 
the foremost has been Dr. Charlton 
Bastian, whose experiments con- 
vinced him that organic life is con- 
stantly developed in liquids which 
have been hermetically sealed in 
flasks while boiling. Dr. Bastian 
goes even f\xrt\\^T, ?»a \>ci& \^J^QV¥rv\v^ 
passage Itotq. OTXfe cii \i\^ Y^W^x^ >n^ 
show -.— *'l\ieai\ifc^ ^^j^*, ^eaSs.^ ^"^ 
the oreJuaT^j ^«!J, ^^A ^^^v\»^x^v^^'«. 
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the fluid above-mentioned [a tur- 
nip-cheese infusion], to a tempera- 
ture of 105** C. for ten minutes in a 
chloride of calciiun bath, and have 
found these fluids swarming with 
bacteria after six days." 

Professor Tyndalrs researches on 
this important subject, and the 
well-devised and well-executed ex- 
periments which he exhibited at the 
close of January, to an audience 
which crowded the theatre of the 
Koyal Institution to the roof, are 
a coiitinuatiou of those on the float- 
ing x)articles of the atmosphere, 
which attracted so much attention 
some years ago. He has found that 
these particles can be completely 
removed from the air by heat, which 
destroys their orgauic matter ; by 
filtration tlirough cotton-wool, or, 
less completely, through the lungs ; 
or by deposition, which last process 
requires several days for its com- 
pletion. The most delicate test of 
the freedom of the air from solid 
matter was found to be the passage 
through it of a beam of light. The 
path of the rays of an electric lan- 
tern is clearly marked in ordinary 
air by the illumination of the motes 
that float in the air ; but if a flask 
of filtered or otherwise purified air 
is inter]X)sed, no sucli illumination 
takes place, and the space inside 
the glass vessel appears dark. For 
the same reason, a flask filled with 
clear liquid transmits the light, 
acting as a rough lens, while the 
liquid inside remains dark ; but a 
turbid liquid reflects the light at all 
possible angles, and appears bril- 
liantly luminous in consequence. 
The beam of light is therefore a test, 
not only for solids floating in the 
air, but also for solids floating in 
liquids ; and as turbidity is an in- 
variable consequence of the estab- 
lishment of putrefaction or fermen- 
tation in a liquid, the use of the 
test is obvious. 
So far the experiments, though. 
Interesting and suggestive, brought 



out DO new truth. That floating 
particles existed in the air, that 
they were partly organic, and that 
they could be removed more or less 
completely byj filtration tlux)ugh 
cotton -wool, were facts known 1^- 
fore; and the correlation of these 
facts with the current theories of 
putrefaction, fermentation, and zy- 
motic disease was obvious. The 
agency of the air in these processes 
was doubted by few ; and the idea 
that the solid particles of the air 
were the active agents in them, was 
entertained by many. It remained 
to connect by direct evidence the 
solid particles and the zymotic 
changes, and to prove that when 
the solid particles were excluded, 
the zymotic changes did not occur. 
As far as putrefaction is concerned, 
this direct evidence has been sup- 
plied by the experiments we are 
about to describe. 

An air-ti^ht wooden box was 
made, of which one side was glass, 
while each end had a glass window 
through which the beam of light 
could pass. Through the bottom 
passed several test-tubes, sealed in 
their holes, and with their open 
ends upwards. In the top was an 
india-rubber stuffing-box, through 
which passed a long pipette by 
which liquid could be dropped into 
each test-tube in turn. The inside 
of the box was moistened with gly- 
cerine, so that all particles that set- 
tled on it might be retained. Alte- 
rations of vonime were provided for 
by small tubes, plugged by cotton- 
wool at the top. So prepared, the 
apparatus was allowed to remain at 
rest for three days, until by the 
passage of a beam of light through 
the windows, the freedom of the 
inclosed air from dust was proved. 
Then organic solutions of various 
kinds, infusions of turnip, and of 
many kinds of fish, flesh, and fowls 
were dropped into the tubes. If 
owr -EiftTDtiorj ^etxvi'a* \5«» ^\^tlY., about 
one V\XTi^^^ ^"sA \JcM?c^ ^iaSjets^ 
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infasions were used in turn. The 
liquids in the tubes were then boiled 
from below for five minutes, and 
the apparatus was placed in a room 
maintained at a suitable tempera- 
ture. Similar experiments were 
made in atmospheres purified by fil- 
tration, and by calcination ; but in all 
the results obtained were identical. 
Except in a few cases, where the 
cause of the failure was certain and 
obvious, no turbidity occurred, and 
no organic life was developed in one 
single sample, even after the lapse 
of weeks or months. Every one of 
the same solutions, when exposed 
to ordinary air, putrefied rapidly. 

It is difiicult to see any flaw in 
the evidence here presented.^ The 
conditions were apparently far less 
stringent than in Dr. Charlton Bas- 
tian's experiments, and the aptness 
of the solutions for putrefaction was 
proved in each case. The only ob- 
stacles to the spontaneous genera- 
tion of bacteria were the five 
minutes' boiling and the purifica- 
tion of the air ; and yet these ob- 
stacles were in every case sufiicient. 
It seems, however, that the advo- 
cates of heterogenesis are by no 
means content to accept these re- 
sults as final and conclusive. — 
LaiKct, 

A German Torpedo-Boat.— 
The German papers announce the 
launching of tne ** offensive torpedo 
steamer" Uhlan, from the Stettin 
Engine Company's Bocks. This 
vessel Mdll receive a torpedo charged 
with dynamite, to be carried on a 
10 ft. ram lying deep under the 
water-line, which torpedo is to ex- 
plode on contact with the hostile 
ship. To protect the torpedo-boat 
from the results of the discharge of 
its own torpedo, the vessel is built 
with two complete foreparts, sliding 
one within the other, and having a 
considerable extent of intermediate 
space between them. This space is 
/JUed with a tough and elastic mate- 
n^ (cork and marine glue), and thus 



even if the bows were carried off, 
there would be a second line of re- 
sistance. The object of the filling 
is to act like a buffer, deadening the 
blow, and protecting the stem. 
Another striking feature is the 
great power of the engines, the 
Uhlan carrying an engine of 1000 
indicated horse-power. The steam 
is supplied by Belleville's tubular 
generator. The vessel, in fact, is 
all engine, only a very small space 
being left for coal and crew. When 
the Uhlan enters upon action, the 
dynamite cartridge is to be tixed by 
divers at the point of the ram. The 
rudder ia then to be fixed, and the 
crew are to open a wide port on the 
ship's side, and with their raft jump 
into the water. The steamer is then 
allowed to rush forward, and burst 
its cartridge on the enemy's armour. 
The crew, however, are to hold on 
the torpedo-boat by a line, whilst 
they are awaiting the result of the 
explosion, and in case their boat is 
not hurt, they are to board it again, 
in order, if necessary, to repeat the 
manoeuvre. The price of this tor- 
pedo-boat is about 30,000i. 

Rates of Motion.— A French 
scientific journal states that the 
ordinary rate of a man walking is 
4 feet per second ; of a good horse 
in harness, 12 ; of a reindeer in a 
sledge on the ice, 26 ; of an Eng- 
lish racehorse, 43 ; of a hare, 88 ; 
of a good sailing-ship, 14 ; of the . 
wind, 82. 

A Curious Japanese Com- 
pass.— In Land and Water Mr. 
Frank Buckland lately drew atten- 
tion to a remarkable compass which 
Captain J. H. Murray, of the screw 
steam-ship Scaresbrook, obtained 
from a Japanese pilot at Yokohama, 
in 1874. It had been taken out of 
the wreck of a junk which had been 
lost on the island of Vriea., a» x<>>\.- 
canic iaAaii^ sA. \Jtia eoJct^^x^Rfc ^ 

witli the aTio^-c«^^fe^^«>a^^?- -V^X'v 
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Japan, or the mountain of Fire — 
mana, a hill; fuai, fire) indicates 
the entrance to the harbour. The 
pilot could give no information 
about the compass, except that it 
was found on board the wreck. It 
is of a circular form, measuring 



they occurred in wholly uninhabited 
regions, and only a few individuals 
penetrated, with great labour and 
trouble, to the neighbourhood of 
the phenomena, they have been less 
known than they deserved to be. It 
is certain that from the beginning of 
13( ins. across, cast in bronze, anS I the year, on to September at least, 
weighs 2 libs. It has a thick rim, | ten eruptions occurred there, in 
in wliich two ordinary compasses | various parts, mostly from uewly- 
arc set, one on each side. The . formed craters in the neighbour- 
centre of this remarkable plate-look- 
ing object la considerably raised 
from the surface, and is covered 
with a number of raised spots or 
stars of various sizes, each more or 
less connected by lines with its 
neighbours. The shapes of these 
star-like objects are remarkable ; in 
the centre there are five which are 
larger than the rest. Then there 
is another group very like a 
net ; another group represents al- 
most a complete circle of these 
stars ; another represents a Y with 
tlie arms closed together ; another a 
Y with the arms extended.* Alto- 
gether, there are no less than two 
or three hundred of these elevated 
spots of different sizes. Running 
throughout the whole series are 
several lines radiating from a circle 
drawn round the centre. The brass 
rim on which the compasses are set 
is divided into 3C0 degrees, the 
same as an English compass. At 
every thirty degrees there is a 
Japanese character. It is most in- 
teresting that these rude characters 
should be united in the same instru- 
ment with the 3G0 degrees of modem 
civilisation. The casting of this 
remarkable instrument is very mar- 
vellous. An optician who cleaned 
it up for Captain Murray in Glas- 
gow, said he had never seen a finer 
bit of work. 

The Volcanic Phenomena 

and Earthquakes of 1875. — 

Among the numerous eruptions of 

the year 1875 those in the nort\ieTii 



hood of Vatna. Although this 
volcano remained quite inactive, 
the outbreaks were probably from 
its centre, and only in conse- 
quence of local conditions made new 
paths for themselves. The most 
violent occurred from January to the 
middle of February ; then on March 
29th, when the reflection of the fire 
could be observed even in Reyk- 
javik, and the ashes were carried by 
winds over the ocean to Norway, 
and far down into Sweden; then 
on August 15th, when volcanic 
masses were thrown out from more 
than twenty apertures of eruption. 

The Ceboruco in Mexico, which a 
short time ago, by its first historic 
eruption in 1870, entered into the 
series of known volcanoes, had on 
February 11th, 1875, another great 
outbreaK. The terrible earthquakes 
accompanying it overthrew the 
towns of St. Christobal and Guada- 
laxara. 

Considerable, but less known 
eruptions took place from the 
Mauna Loa on August 11th (from 
the highest crater Mokunweoweo), 
from tne Javan volcano, Kloet, in 
February, and from Tonyariro, in 
New Zealand, in the last months of 
the year. Vesuvius and Etna re- 
mained comparatively quiet. The 
former became weakly active in 
December — an earthquake announc- 
ing the fact beforehand — and accu- 
mulated fresh lava in the crater, 
without, however, the eruption 
yta^im^'^Aafte;,'w\!Licli Palmieri feared, 
iff/aiiif ^of Iceland) seem to have been \ 1b "Eilxia., o\i \» ^Qrq^\sJ««!t^ \3ss5«e 
tJw moat important. As, hoYfeveT,\vfQxe o\i\^ ^ i^^ ^^«NJ^ ^^x^Sjis««.s 
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towards the end of the year, how- 
ever, a crater oa the south slope of 
the hill became lively, and the fire- 
glow illiuninated as far as Acireale. 

The ninety-seven earthquakes 
known to me occurred on a hundred 
different days, and consisted of a 
great number of more or less violent 
shocks and numerous earth vibra- 
tions. There were among them many 
very violent earthquakes, which 
wrought extensive mischief. The 
most terrible was that of Cucuta, 
in New Granada, where, from May 
IGth to 18th, through the numerous 
powerful earth shocks, several towns 
and many country houses were com- 
pletely ruined, and desolation was 
wrought over a wide region. The 
loss of human life was estimated at 
16,000. Among the great earth- 
quakes may be reckoned those of 
St. Christobal on February 11th ; 
of Lifu on March 28th ; of the 
Loyalty Islands ; of . Uschak, in 
Asia Minor, on March 3rd to 5th, 
and on 12th ; of Lahore, in India, 
on December 12th, and of Porto Rico 
on December 21st. In all these 
earthquakes many people lost their 
lives. 

The entire number of earthquakes 
is thus distributed in the various 
seasons : — Winter, 34 (January 15th, 
February 7th, December 12th) ; 
Spring, 28 (March 12th, April 7th, 
May 9th) ; Sununer, 21 (June 10th, 
July 6th, August 5th); Autumn, 14 
(Sfeptember 3rd, October 2nd, No- 
vember 9th). 

While many of these earthquakes 
stood in remarkable connection with 
the action of volcanoes, others were 
as distinctly of a non-volcanic na- 
ture. A^ phenomenon which oc- 
curred on April 28th, at Kattowitz, 
in Upper Silesia, deserves special 
notice. On the day referred to a 
considerable earthquake was per- 
ceived over a wide district, but es- 
pecially in Konigshutte. The cause 
of it, as afterwards appeared, was 
the tumbling together ot some un- 



dermined strata 250 metres under 
the surface. The phenomenon 
shows what actions produce those 
mechanical movements in the earth's 
interior, which contribute to the 
manifold changes in the architec- 
ture of the body of the earth. 
Where the occasion, as in this case, 
is gjiven by human operations, one 
avoids, in ordinary talk, the expres- 
sion '* earthquake." Those actions^ 
however, which are produced by 
similar processes, without the co- 
operation of man, either by the ac- 
tion of water, or by chemical pro- 
cesses, or by purely mechanical alte- 
rations of the equiUbrium of parti- 
cular portions, form a large part of 
the earthquakes of each year. — M, 
Fuclis in Der Naturforscher, 

A Heal Ice -Bink.— Although 
for several years past the notion of 
a real ice-rink has existed on paper 
and in the minds of several in- 
ventors, it is only of late that the 
idea has been realised, and that the 
theory has passed into practice. On 
a plot of land behind the old Clock- 
house in the King's-road, Chelsea, 
and forming part of what was for- 
merly Queen Elizabeth's nursery- 
ground, and on which still exists a " 
mulberry-tree said to have been 
planted by that Queen, is situated 
the Glaciarum, the real ice skating- 
rink. This rink is the result of Mr. 
John Gamgee's long and persevering 
labours to produce artificial cold at 
a low cost. 

Mr. Gamgee began his work in 
connexion with the present rink at 
Chelsea a considerable time since, and 
in 1874 he designed a rink in which 
the ice was carried on an iron plate 
or floor supported on iron girders, 
which rested on a floor of wood, and 
this on a concrete bed. The spaces 
between the girders, the wood, and 
the iron plates served as conduits 
for the freezing liquid. This form, 
however, b.^ ^^^^^q^'koJOi:^ 'ysss^x^-^'^ 
upon \xn\»\\. \vft ^ci \^x \^\\5feRXfc^ ^^>a. 
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we recently visited, and on which 
several noblemen and gentlemen — 
members of the London Skating 
Club— were skating with expressed 
satisfaction. 

Situated at a short distance from 
the riiik is the machinery house, 
wherein the primary agents of con- 
gelation are at work. These consist, 
hrst, of a steam-engine, which drives 
an air pump, the function of which 
is to keep a few gallons of ether — 
only four, it is stated — in constant 
circulation. This ether is the means 
whereby the refrigerating liquid is 
kept at the temperature necessary 
for doing its work. The ether is 
lirst placed in the refrigerator, which 
consists of a copper casing about 
5 ft. square, and having a number 
of vertical tubes inserted in it. The 
refrigerator is placed in a wooden 
tank which just contains it, and in 
which it is surrounded by the cold- 
transmitting liquid, the ether being 
inside the copper casing. As the 
ether vapourises it produces intense 
cold in the refrigerator, and as it 
does its work it is exhausted by the 
pump from the refrigerator and 
forced over into the condenser, 
where it liquefies, the latent heat 
becoming sensible heat and being 
transmitted to and extracted by the 
water of the condenser. This appa- 
ratus is somewhat similar in size 
and appearance to the refrigerator, 
except that the metal casing has a 
number of copper tubes placed hori- 
zontally instead of vertically, and 
that these tubes are double— that 
is, one within the other. The cold 
water flows through the inner tube 
and outside the out«r tube, the ether 
passing through the annular space 
between the two tubes, and being 
there liquefied. From the condenser 
the ether flows back to the refrige- 
rator, thus being constantly kept in 
circulHtion, and suffering theoreti- 
callyno diminution, and practically, 
j'i is stated, but very little. 
We next come to the liquid v*-" 



for producing and preserving conge- 
lation, and this is a very special 
feature in Mr. Gamgee's arrange- 
ment. Mr. Gamgee uses a mixture 
of glycerine and water which is 
practically uncongealable, and wliich 
acts as a preservative of the metallic 
portions of the apparatus. Pure 
glycerine, it is true, freezes at a 
temperature of 12 deg. Fahrenheit 
if slightly'agitated, but the aqueous 
solution employed by Mr. Gamgee 
remains uncongealed at a tempera- 
ture below zero. To this fact the 
main success of the rink is due. 
This aqueous solution is placed in 
the refrigerator at starting, and 
after being brought down to the re- 
quired temperature, which is be- 
tween 15 deg. and 25 deg. below the 
freezing-point, it is pumped gently 
up into a store tank placed about 
10 ft. above the ground. From the 
tank the liquid flows by gravitation 
tbrougli about 55 ft. of pipe to the 
rink. It then traverses the series 
of tubes embedded in the ice, and 
returns, still by gravitation, to the 
refrigerator whence it started, to be 
pumped up over again into the tank. 
Here, then, we have a second circu- 
lating system, perfect in its arrange- 
ment, and no less perfect in its 
working and results. 

During the course of the day 
ice dust has occasionally to be 
cleared off the rink. This dust is 
taken to an auxiliary refrigerator, 
where salt is mixed with it. This 
refrigerator is placed at the head of 
the larger one, and the pipe through 
which the cold-transmitting liquid 
returns to the latter passes in a coil 
through the former, and the liquid 
is here reduced in temperature, the 
economy of the process being pro- 
moted. This completes the inge- 
nious arrangements for producing 
the real ice rink. Although the 
machinery is not in duplicate, no 
leax ol Wv^ ^itor^-^^^ft of skating from 
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could liappen would be to the pump 
valves, an accident which could be 
repaired in a few hours. During 
that time — in fact for 48 hours —the 
rink could be maintained in a proper 
condition by reason of the large 
quantity of cold-transmitting liquid 
in use. If all were pumped into 
the upper tank it would circulate 
and do its work for 48 hours with- 
out the aid of the refrigerator and 
condenser, or, in other words, inde- 
pendently of the ether. — Times, 

Twins. — What may be termed 
the socio-physiological aspect of 
twins has receivedr^p to the present 
time, little attention. The occur- 
rence and the characteristics of twin- 
births — so strange an anomaly 
among animals which usually pro- 
duce but one at a birth — have been 
abundantly investigated in their 
more directly physiological aspect. 
But the life-history of twins, their 
personal characteristics, their rela- 
tions to external circumstances, 
have not hitherto received compre- 
hensive study. We are therefore 
glad to direct our readers* attention 
to an interesting article on the sub- 
ject in the November number of 
Fraser's Magazine, Mr. Francis 
Galton has extended to this more 
special point means of investigation, 
which he has employed on a wider 
scale to ascertain the influence of 
hereditary and other conditions upon 
mental culture. His object in the 
investigation has been to compare, 
under similar circumstances, the re- 
spective influences of nature and 
of nurture, of inborn tendencies 
and of external influences. He has 
endeavoured to ascertain the effect 
of diverse training upon twins who 
in early life manifested a striking 
resemblance, and, on the other hand, 
the influence of similar educational 
circumstances upon those who were 
at first dissimilar. His materials 
were obtained hy sending out cir- 
culars to twins, or to those who were 
tbe near relations of twins ; and the 



answers to his queries have fur- 
nished him with a series of facts, 
apparently well authenticated, 
which, if they have led to no new 
discovery, at least illustrate very 
fully the conclusions which had 
before been reached from isolated 
observations. 

The cases of which details were 
obtained ranged themselves into 
three clases— one in which twins 
presented strong resemblance, an- 
other in which they were moderately 
alike, and a third in which they 
were strikingly dissimilar. Eighty 
instances of the first class were met 
with, of which thirty-five presented 
instructive details. In a few cases 
the parallelism between the twins 
was complete, and in many others 
the physical resemblance was so 
close that the • most intimate as- 
sociates were puzzled to distinguish 
one from the other. Of the mis- 
takes made under the circumstances 
Mr. Galton 's pages contain some 
very curious instances, and many 
anecdotes are authenticated in which 
one twin had been fed, physicked, 
or whipped in mistake for the other. 
In one case, indeed, a doubt still 
remains whether the children were 
not changed in their bath, and the 
presimied A is not really B. In 
another instance an artist was un- 
able to identify, with the originals 
before him, the likenesses he had 
partially completed. Facile imper- 
sonations are very frequent, one 
twin replacing the other for a lesson, 
a punishment, or a dance, without 
discovery ; and no less than nine 
accounts are given of one twin seeing 
his or her reflection in a looking- 
glass and addressing it as his twin. 
Even in adult life such mistakes 
have occurred not unfrequently. 

A comparison of these cases shows 
how little visible effect external in- 
fluence has had in deter\\v\\sY\v'^«i.\s«5t- 
gence in c\ia.Ta.Q\.et ot ^^^^s^J^^.^. K's* 
a rwle, xeaemVJWic,^ ^\»\iv£?O^V^^s» ^w 
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where the external coDditions have 
been remarkably diverse. A pro- 
found physical change, entailing 
often permanent and complete alter- 
ation of mode of physical life, has 
alone sufficed, in most instances, to 
effect an apparent divergence of 
development, and even tnen the 
resemblance beneath the dissimilarity 
could often be traced in identical cha- 
racteristics. On the other hand, in 
no case of initial dissimilarity was 
any marked resemblance produced 
bv the most perfect correspondence 
of surrounding circumstances, les- 
sons, changes, &c. In no case did 
identity of nurture override and 
assimilate diversity of nature, and 
in no case did diversity of nurture 
produce an essential difference be- 
tween those naturally alike. 

Of more immediately medical in- 
terest are the facts which Mr. Gal- 
ton lias obtained illustrative of the 
frequent identical relations of twins 
to disease. These facts corroborate 
very strongly the paramount in- 
fiuenccs of physique and heredity. 
The close resemblance of physical 
condition, wliich amounts, m many 
cases, to a practical physical identity, 
renders twins liable to be affected in 
an identical manner by common in- 
fluences to wliich they were exposed. 
Contagious diseases, accordingly, 
nearly always affect twins simul- 
taneously who are together. Dis- 
eases which are not contagions, but 
depend on external circumstances 
of very uncertain effect, frequently 
attack twins at the same time. 
Asthma and ophthalmia are instances 
of this, of which examples are cited 
from Trosseau. Still more striking 
are the examples in which diseases 
which can scarcely be said to be re- 
lated to external conditions — diseases 
whicli, at any rate, are mainly the 
result of internal predisposition — 
occur at nearly the same time in 
twins. Mental derangement afforda 
a striking iiiustration of t\\ia, ol 



have be^n collected by Mr. Galton. 
In another case, two twin brothers 
died at almost the same time of 
Bright's disease. 

Most of the cases in which dif- 
ferences appeared, as development 
progressed, between twins at first 
alike, were determined by a physical 
influence. In some cases this was a 
condition which led to a total change 
of external circumstances. In others 
it was a mere physical illness, whicli 
effected no such change of external 
condition. In four cases it was 
scarlet fever, in one typhus, and in 
one a "nervous fever." The pro- 
found effect on development which 
such influences occasionally produce 
is well known to physicians, but 
has hardly before been brought out 
by so delicate a test as the oppor- 
tunity for comparison afforded in 
these cases. It is evident that Mr. 
Galton has obtained many facts of 
great interest and importance, and 
we hope he may pursue his investi- 
gations still further in the same and 
allied directions. — Lancet, 

On Force.— During the meeting 
at Glasgow of the British Associa- 
tion Professor Tait delivered a lec- 
ture on the above subject. The 
lecturer said that at such short 
notice it was not to be expected that 
he could produce a discourse which 
should commend itself to the Asso- 
ciation by its novelty or originality, 
but that in science there were things 
of greater value than even these — 
viz., defiuiteness and accuracy, with- 
out which, in fact, there would be 
no science, except that peculiar 
smattering which was usually called, 
he hoped untruly, "popular." No- 
thing beyond the elements of science 
could ever be made, in the true 
sense of the word, popular ; but it 
was the people's right to demand of 
their teachers that the information 
given should be at least definite and 
accurate so far as it went, and as a 
tea.c\vet o^ «»Q\&xvcfc viavjJA wot do a 
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to mystify or confuse them about 
cardinal principles, so wherever 
there appeared to be such confusion 
it was the duty of every scientific 
man to endeavour by all means in 
his power to remove it. Some criti- 
cisms on works in which, he said, he 
had at least had a share, had shown 
him that even among the particu- 
larly well educated class who wrote 
for the higher literary and scientific 
journals there was wide-spread ig- 
norance as to some of the most im- 
portant elementary principles of 
physics. He had therefore chosen 
as the subject of a lecture a very 
elementary but much-abused and 
misunderstood term which was met 
with at every turn in the study of 
natural philosophy. 

If one had a right to judge of the 
general standard of popular scienti- 
fic knowledge from the statements 
made in the average newspaper, or 
even from those made in some of 
the most pretentious of our so-called 
scientific lectures, there could be 
but few people in this country who 
had an accurate knowledge of the 
proper scientific meaning of the 
little word "force." There was no 
reason to object to such phrases as 
** the force of habit," ** the force of 
example," &c. ; but when they read 
in one newspaper that ** the force of 
a projectile from the 81-ton gun had 
at last reached the extraordinary 
amount of 1,450 feet," in another 
that **the force " of a ball from the 
great Armstrong gun made for the 
Italian Government averages some- 
where aboiit 30,000 foot-tons, and in 
a third that the water in the boiler 
of the Thunderer ** would in a se- 
cond of time generate force sufficient 
to raise 2,000 tons one foot high," 
they saw that there must be some- 
where at least, if not everywhere, 
a most reckless abuse of language. 
They had come to what ou^ht to be 
scientific statemei]ts, and in such 
even the slightest unnecessary vague- 
aess was altogether intolerable. 



The lecturer then showed how 
the incorrect physical ideas of Leib- 
nitz and some of his followers had 
introduced the terms vis viva, ris 
mortua, and tis acceleratrljr, and 
that these in many other shapes still 
disfigured the physical terminology 
of most European languages, espe- 
cially the German and French, but 
that an effort had recently been 
made to 'introduce similar or even 
greater confusion into our own lan- 
guage. 

After some general observations 
on our modes of acquiring informa- 
tion of the physical world, and after 
many remarks tending to the incul- 
cation of caution in interpreting the 
direct evidence of our senses, the 
lecturer proceeded to state that the 
notion of "force" was suggested to 
us by the so-called muscular sense, 
as in the effort to overcome a resist- 
ance or to move an obstacle. He 
illustrated this by many references 
to sound, light, heat, and pain as 
distinguished from the motions of 
the air, ether, and the cricket-ball 
or cudgel, which produced these 
sensations. 

Recent experimental science, com- 
pleting a wonderful forecast of New- 
ton's, had, in the hands first of Run:- 
ford and Davy, and quite recently of 
Colding and Joule, given us the 
complete proof of the objective 
reality of what is called "energy." 
Energy, in fact, was now known to 
have as much claim to objective 
reality as matter itself. But while 
matter, as far as we know, was incapa- 
ble of undergoing transmutation?, 
energy, on the contrary, was of use 
to us solely in virtue of its trans- 
formability, and whenever energy 
was transformed there was always 
relative motion of at least two masses 
or systems of matter. The rate of 
transformation or transference of 
energy per unit of length in such 
motioia. \jaa lot >iJcka ^"t«6fc\>^»"^'er^ ^ssk.- 
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uatrustworthiness of the direct im- 
pressioDB of our senses showed that 
** force," though suggested to us di- 
rectly by the muscular sense, was in 
all probability a mere term like 
"three per cent." which was not a 
sum of money ; or like "birth-rate 
of the country," which was not a 
group of living children. "Three 
per cent." and "the birth rate" 
were exceedingly useful aids of cal- 
culation and statistics. "Force," 
then, had no more objective reality 
than had the birth rate of a country. 
The lecturer then quoted New- 
ton's Uws of motion, and showed 
what was, according to Newton, the 
dcHnition of force— that all forces, 
whatever be their sources, were mea- 
sured by one and the same unit. 
They were measured by the amount 
of momentum which they could pro- 
duce in a unit of time. There was 
no special law for gravitation force, 
and others for electric and magnetic 
force ; all were defined and measured 
alike, without reference to their ori- 
gin. This of itself was one very 
strong ar^ment in favour of the 
non-objective existence of "force." 
The lecturer concluded by draw- 
ing attention to the more objection- 
a])lo sources of the present confusion 
and error, and concluded thus : — 
When I find men who make these 
blunders in a science where at least 
in the elements accuracy is not only 
indispensable but easily attainable, 
when I find these men unsettling 
by vague and altogether imscientific 
speculations the cherished beliefs of 
their fellow men on matters of un- 
utterably greater moment, I conceive 
that I am morally bound in season 
and out of season to take every pos- 
sible opportunity of showing the true 
value at which to estimate their 
scientific authority. In defence of 
accuracy, which is the sine qua non 
of all science, we must be zealous, 
as it were, even to slaying, and aa 
all the power of The Thne.s will not 
compel xia to put a "y " instead oi 



an "e" in the word "chemist," so 
neither will the bad example of €rer- 
many and France, though recom- 
mended to us with all the authority 
which may be attributed to an ex- 
president of this Association, suc- 
ceed in inducing us to attach two or 
more perfectly distinct and incom- 
patible scientific meanings to the 
useful little word "force" which 
Newton has once and for ever de- 
fined for us with his transcendent 
clearness of conception. 

Sleep and Dreaming. — Prof. 
Ferrier, early in 1876, delivered 
two lectures at the London Institu- 
tion on sleep and dreaming. He 
commenced his first lecture by stat- 
ing that periodical rest was a neces- 
sity of human life, and that even 
the amoeba, the smallest of our life- 
eerms, required rest as much as the 
brain or other organs. It might be 
said that the heart and lungs were 
exceptions to this rule, and were in 
a state of constant activity, but, so 
far was this from being the case, that 
these organs, in the pauses of respi- 
ration, rested fully one-third of the 
twenty-four hours. The action of 
life might be comj)ared to the burn- 
ing of a fire, for during the period 
of wakefulness there was a constant 
waste of life material, and sleep was 
required for the purpose of clearing 
away the cinders and ashes, and of 
accumulating fuel for the next day's 
combustion. Children, whose tis- 
sues were being built up, as it 
were, required more sleep than 
adults ; and aged people, whose 
tissues were undergoing a process of 
rapid decay, more than those of 
middle life. 

Anything which tended to with- 
draw the circulation of blood from 
the brain was calculated to pro- 
mote sleep, and hence it was that 
during the process of digestion, when 
a large quantity of blood was diverted 
to tVi^ atoTcxarf^tk., Tc^Qf&t "'^^^le felt an 
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alcoholic drinks immediately before 
bed- time, as also of warm footbaths, 
which diverted the circulation from 
the brain to the stomach. Deep 
thought was Jui enemy to sleep, be- 
cause it had a directly opposite effect, 
and created a morbid activity of the 
brain. Professor Ferrier mentioned 
several interesting examinations 
made by himself and others of the 
brains of animals and men when 
asleep as proofs that when unaffected 
by dreams the brain is quiescent 
during sleep. 

The second lecture was devoted 
to dreaming. Sleep, he had shown, 
was the repose of the brain as the 
organ of consciousness, and sound 
sleep the cessation of conscious ac- 
tivity. He set aside as unsound the 
doctrine of Sir W. Hamilton, who 
from the phcDomeua of dreaming had 
argued the continuousness of con- 
sciousness during sleep. The brain, 
though a unity, was a complex 
unity, and to different parts different 
functions belonged. Hence, accord- 
ing to the analogy of the bodily func- 
tions, one part and its function may 
rest while others are in action. 
. The partial activity of the brain 
was the explanation of dreaming. 
Conscious activity belongs to thb 
hemispheres proper of the brain. 
The parts below, m so far as they are 
independent, are concerned in actions 
described as reflex, sensimotor, &c.j 
and these can go on as well during 
sleep as in our waking hours. Dia- 
grams of the brain were referred to 
in illustration. The brain was the 
organ of consciousness, and it there- 
fore — not the ganglions of the ner- 
vous system, as held by Dr. Car- 
penter and others — was the organ of 
sensation. The phenomena of nemi- 
ansesthesia were cited in proof. For 
each class of impressions there were 
special regions of consciousness in 
the brain. The lecturer was even 
disposed to localise attention and 
the higher iDtellectual faculties. The 
impresaiona received were photo- 



graphed on the brain, and were capa- 
ble of being revived. But for this 
power of recalling them no know- 
ledge would be possible. Memory, 
or the registration of sense impres- 
sions, is the ultimate basis of all our 
mental furniture. Each piece of 
that furniture has its function like 
the letters in a compositor's case. 
We have a sight-memory, an ear- 
memory, &c. When thinking, or 
engaged in ideation, we are but re- 
calling, as shown by Herbert Spencer 
and Bain, our original sensations 
and acts of cognition. Some move 
their lips when thinking as though 
summoning up the names for their 
former sensations. 

Commonly the reproduction was 
very faint, but in some instances it 
was nearly or quite as vivid as the 
original sensation. It was so with 
Goethe and other poets, with pain- 
ters, religious enthusiasts, and with 
those called spiritualists. It was so 
also in delirium and mania, and 
there was always something morbid 
about such cases. The auditory 
phantoms of musical composers and 
others were spoken of. The impres- 
sions made on taste and smell were • 
not often so vividly reproduced, but 
it was otherwise with those of touch. 

The relation between visceric 
euphoria or dysphoria was next illus- 
trated, and the laws of association 
of ideas, as laid down by Laycock 
and confirmed by Dr. Carpenter. 
The nature of this association will 
vary as individuals, but if the man 
be known as well as the general 
laws, it will be possible to read his 
thoughts. Here the lecturer read a 
strikmg extract from E. A. Poe 
("Murders in the rue Morgue,") 
which was received with loud ap- 
plause. The foregoing principles 
were then applied to dreaming. In 
accordance with the laws laid down 
those portions of the brain most con- 
tinuously in. aiCtvoYk. ^^>a\.^ T^^^s^jx^et'Sk 
the longest Te&\.. 'SL'eiiRfc 'Oaa ^«o^s«a. 
^ of attention >kq\3\^ ^^^^s^ '^''^^'^ "^^ 
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fuDctioDS allied to reflex actioos 
would more easily waken. 

The brain in sleep was compared 
to a calm pool in which a stone 
causes ripple liable to interruption 
by other ripples similarly caused. 
So the ripples of ideation get con- 
fused. But, again, the circle on the 
pool may not be interrupted, and 
then the ideation will be regular. 
The current of ideation may be co- 
herent or incoherent. The most 
vivid association, which is commonly 
the latest, dominates over the rest. 
Dr. lleid, the metaphysician, dreamt 
of being scalped by an Indian. There 
was a olistcr upon his head. Dr. 
(iregory, through having a hot- 
water bottle at his feet, dreamt of 
walking up the crater of ^tna. A 
troublesome com makes a man 
dream of serpents biting his foot, 
and a ringing m the ears has caused 
dreams of marriage bells. The blue 
devils and other horrors seen by the 
. victims of delirium tremens were 
analogously explained. Visceral con- 
ditions were shown to be most fre- 
quent sources of dreams. The hun- 
gry dream of feasts, the thirsty of 
water, and the dropsical of drowning. 
From the condition of the diges- 
tive organs arose nigh tmare. Mental 
or bodily dejection shows itself in 
oppression of the chest, and this, 
vice versdf causes mental or bodily 
depression by the law of association. 
"We feel a hideous animal sitting on 
us. The oppression leads to an etfort 
at liberation, and we wake from 
nightmare with a scream. Bereave- 
meut makes us dream of our lost 
ones*, and we see them so vividly 
that our dreams become real appari- 
tious. Incoherent dreaming, iu which 
the currents of ideation get jumbled 
together, was happily compared to 
the clianges produced by the sliakcn 
kaleidoscope. 

It was remarked that there is 
ucver anything a])8olutely new m 
our dreams ; we never dream oi any- 
thing of which our senses are vrhoUy 



ignorant. The blind do not dream 
that they see, nor the deaf of music. 
Here a letter is missing from the 
fount of type. Our fancy in dreams 
is awake, and the faculties which 
shoiUd check it are asleep. Hence 
we are wont to say that nothing sur- 
prises us in sleep. The lecturer pro- 
ceeded to shed light on such facts as 
that problems have been solved by 
mathematicians in their dreams 
which had utterly baffled them when 
awake. So, the poet Campbell ex- 
cogitated in his sleep the celebrated 
sentence, **For coming events cast 
their shadows before. " One beautiful 
illustration the lecturer used. The 
brain, he said, might become a 
palimpsest, the effaced writing on 
which often reappeared. Past im- 
pressions were imperfectly rubbed 
out and the present written over it, 
but past memories would revisit us 
in our dreams, if not in our waking 
hours. Of the tenacity of memory, 
a marvellous illustration was cited 
from Trevelyan's** life of Macaulay," 
who picked up while he was waiting 
in a Cambridge coffee-house for a 
postchaise, a country newspaper 
containing two poetical pieces, one 
** Reflexions of an Exile," and the 
other a ** Parody on a Welsh 
Ballad." Macaulay looked them 
once through, and never gave them 
a further thought for 40 years, when 
he repeated them without the change 
of a single word. 

Air-bags for Baising Sunken 
Vessels. — Air being seven hundred 
times lighter than water, a bag made 
of a very light water-tight material, 
when filled with air affords easy and 
powerful means wherewith to raise 
sunken bodies. Air-bags are con- 
venient for stowage and transport, 
because when not in use they occupy 
very little space, while at the same 
time when wanted they can be ex- 
panded into large dimensions. The 
gceatet the weight of the body to be 
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meat, and as the bags are gene- 
rally manufactured of certain tixed 
dimensions, the weight of the sub- 
merged body must determine the 
number of air-bags to be applied. 

The first to suggest the use of air- 
bags for this purpose was Professor 
St. Claire, of the University of Edin- 
burgh, who proposed them in the 
year 1785. But as the india-rubber 
industry was then but barely de- 
veloped, air-bags could not then have 
been manufactured of that material 
so as to be of practical use. So re- 
cently as in 1864, air-bags were for 
the first time practically applied by 
Bauer for raising the steamer Louis, 
which sank in the Lake of Boden. 
But on that occasion, owing to the 
bags being pear-shaped, they could not 
sustain the pressure and gave way. 
The idea of using the air-bags in 
Eussia originated with M. J. Alex- 
androvsky, and the system was 
adopted in 1865 at the time when 
the turret ironclad Smertch foundered 
in the Baltic Sea. Mr. Alexand- 
rovsky was supported by Admiral 
Popoff, of the JElussian Imperial 
Navy, who assisted him greatly in 
bringing his invention into practice, 
carrying out experiments so as to 
render the air-bag system what it 
now is— namely, a very valuable 
means of raising ships, &c., and 
which has already rendered good 
service to the government and com- 
merce of Kussia on several occa- 
sions. 

The air-bags adopted in the Rus- 
sian navy when inflated are of 
cylindrical form, measuring 12 ft. in 
diameter, and 20 ft. in length. The 
useful part of their displacement or 
their lifting power in practice aver- 
ages GO tons. Air-bags measuring 
15 ft. in diameter and 20 ft. long 
win lift about 100 tons, and cost, ac- 
cording to the number required, 
from £375 to £350 each in St. Peters- 
burgh. The skiu ol the bags, of the 
sizes mentioned, is composed of three 
layers of the thickest canvas, satu- 



rated with india-rubber. Between 
each of the canvas layers is a sheet 
of india-rubber. The two inner layers 
of canvas are made up of strips sewn 
together along their edges, and laid 
in the direction of the length of the 
bag, while the third or external 
layer is made of canvas strips sur- 
rounding the bag circuinferentially. 
The strips of this last layer thus 
cross those of the layer underneath 
it. This arrangement of the skin 
layers secures in the bags the re- 
quired aqiount of resistance and 
durability. The external surface of 
the bag is fitted with special straps 
through which it is surrounded 
with a close, strong rope net, which 
increases the strength of the skin, 
and a layer of matting is interposed 
between the skin and the rope net. 

In order to distribute over the 
whole surface of the bag the strain 
to which it is subjected when lift- 
ing heavy bodies, the bag is enve- 
loped in a series of longitudinal and 
transverse or circular hempen cables. 
To the lower ones iron eyes are fas- 
tened, which afford means to con- 
nect the chains securing the bag to 
the object to be raised. When ne- 
cessary an oak beam 12 ft. long and 
14 in. or 16 in. square is attached 
to the cables which surround the 
bag transversely ; and to this beam 
the connecting chains are made fast. 
Each of the air bags is fitted with a 
valve, which is screwed in at the 
top and in the centre, together with 
an india-rubber hose, by means of 
which air is forced into the bag. At 
the ends of the bag, also in itsjjp- 
per part, are two smaller valves 
with tul)cs intended for letting the 
air out, and for holding the pressure 
gauge, which is applied for the pur- 
pose of ascertaining the amount of 
pressure inside. 

In the interior of the bag, aloug 
its bottom, two short Vvtw^Vv^ ^\. 
hose are BevfYim?»oN;Xv'a.\»\>ci^^ «LVN.\oe^'5>N» 
move latetaXV^. 0\i^ ^\?^^ ^"^ ^"5>.0sv, 
\ oi Uicsc p\Y}^a vs\avi\\ "\^ o\i^^ vo:vso. 
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ii<itcs close to the end of the bag 
and in the interior of it, whilst the 
other end passes out at the opposite 
end of the bag at the bottom, and is 
fitted with a safety valve, which 
o})ens when the bag is fully inflated 
with air and the pressure begins to 
exceed the surrounding water pres- 
sure. Bv meaus of these two safety 
pipes and valve the bag is secured 
from bursting, and the pressure of 
the air within it distributes itself 
evenly iu both ends of the bag. The 
bottom part is fitted with a man- 
hole sufficiently large to %dmit the 
entrance of a man for inspecting the 
interior of the bag and for repairs. 
[-« In order to lift the sunken vessel, 
it is necessary first to send down 
divers to examine her condition, and 
to Hind the spot where it would be 
most convenient to i^ass chains or 
cables underneath her keel. For 
this last purpose the divers at first 
pass a thin ro])e underneath the 
T)ottom of the vessel, which is fol- 
lowed by a rope of greater thick- 
ness, attached to the first and ter- 
minating at the other end by a 
chain or the cable. It sometimes 
happens that the power of the divers 
below, and that of the windlasses 
above, though sufficient to draw a 
thin rope under the vessel, are in- 
sufficient to haul a thick cable. In 
such cases au air-bag is attached to 
tlie end of the thin rope, and this 
bag being inflated, acquires an as- 
cending power sufficient to carry 
with it a cable of any required 
thickness. This method was suc- 
cessfully adopted when a vessel, 
sunk in a depth of 15 fathoms, was 
being raised, and when the i^ower 
of 200 men with windlasses proved 
to be insufficient to draw the chain 
underneath the vessel. 

When several chains have been 

drawn underneath the bottom of 

the ship, the air-bags are attached 

to the ends of each of them, aa neat 

to the bottom of the ship as possible. 

'^/7^ bacrs being inflated by meana oi 



air-pumps, cause the ship to rise. 
Before pumping air into the bags, 
care is taken to connect together all 
the chains which surround the hull 
of the vessel in a transverse direc- 
tion, 80 as to form a longitudinal 
continuous belt, which uniting aU 
the chains into one system, prevent 
the end pairs of air-bags sliding oflf 
from beneath the extremities of the 
vessel. As the ship rises, the sur- 
rounding water pressure decreases, 
and the excess of air passes out 
from the bags through the safety- 
valve, with which each air-bag is 
provided. 

This method of raising vessels 
and other sunken bodies by means 
of air-bags, is of very great impor- 
tance, especially when the work has 
to be performed in the open sea, 
because, in rough weather, the bags 
without any air in them, can be 
left under water with buoys to mark 
their position, until the weather 
becomes more favourable, and the 
sea calm. 

When lifting vessels from great 
depths, the work must not be ac- 
complished by one process— that is, 
the whole number of air-ba^ re- 
quired to complete the work should 
not be applied to the ship at one 
time. This precaution is necessary, 
because, when the vessel, tied up 
with chains and provided with the 
full number of air-bags, ascends 
rapidly from a great depth aD4 gets 
to the surface of the water, *it is 
raised, by means of its acquired mo- 
mentum, higher than is consistent 
with equilibrium at the surface. 
Eventually after obtaining an un- 
balanced position, the whole is sub- 
merged again. This arises from the 
circumstance that from the moment 
the ship leaves the bottom of the sea 
and during her ascent the surround- 
ing water pressure is gradually de- 
creasing and the air from the bags is 
passing out. Therefore at the time 
-wYven A^^ N^'8.^^ T^"aR!afts» the sur- 
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not possess the amount of lifting 
power necessary to keep her on the 
surface. Accordingly the ship would 
return to the bottom. To prevent 
this, one, two, or three, and in some 
cases four bags (according to the size 
of the vessel), out of the whole 
number re<]^uired, are fastened to the 
chains, which surround the vessel, 
not close to her, but at a depth of 
some two or three fathoms below the 
surface of the water. By such dis- 
tribution of. lifting power, the vessel 
having separated herself from the 
bottom of the sea, would ascend 
until the upper bags reached the 
surface of the water. The whole 
system is then towed to another 
place, where the water is shallower 
than where the wreck occurred. 
The air-bags which reached the sur- 
face of the water at the first opera- 
tion are again submerged and are 
tied to the chains several fathoms 
lower down. By repeating these 
operations several times, according 
to circumstanoes, the ship will be 
brought to the surface gradually and 
by easy stages with the certainty of 
success. 

These precautions are also neces- 
sary in those cases when, as it some- 
times happens, the sunken ship, 
after having separated herself from 
the bottom of the sea, would be 
raised not horizontally, but with 
one end higher than the other. By 
having several air-bags, out of the 
whole number, attached at a depth 
of a few fathoms below the surface, 
it insures that the rise of the higher 
end of the vessel will be limited 
only to the height equal to those few 
fathoms, and the chains with the air- 
bags surrounding the ship cannot 
slide from underneath her. This 
method of working affords a sure 
means of ascertaining whether 
there is any necessity to increase or 
decrease the lifting power at either 
extremity of the veaaeh 

Artistic Doings in Coloured 
Glass, — Owing to imp2x)veiuents in 



glass-making, and notably in the 
manufacture of coloured glass, there 
is now placed before our modern glass- 
stainers a complete palette of every 
colour in nature. Thanks to some 
of the leading manufacturers, artists 
need no longer narrow their ideas to 
primitive and secondary colours, but 
such delicate gradations of shade 
may now be obtained that every 
varied tint of nature may be faith- 
fully reproduced. Full advantage 
of this state of things has been taken 
by the leading London firms, many 
of whose latest productions, both in 
ecclesiastic and domestic work, de- 
mand high praise. We may say the 
same of some Scottish houses : 
Messrs. Adam and Small, of Glas- 
gow, for example, have recently at- 
tracted considerable attention by 
their very successful efforts to pro- 
duce effects which breathe the true 
spirit of the old masters of the glass- 
staining art, whilst taking fuU ad- 
vantage of modern improvements in 
glass-making. 

The Victoria Institute. — 
From the Annual Report of this 
Society for 1876, we learn that it 
continues to make very gratifying 
progress. The average increase of 
members and associates during the 
past five years has been upwards of 
one hundred annually, and the 
actual number of additional names 
has slightly increased each year. 
The total number of members and 
associates in the latter part of 1876 
was, we are informed, no less than 
seven hundred and thirteen : in 
1871 there were only two hundred 
and one. The leading object of the 
Society, it cannot be too widely 
known, is to investigate fully and 
impartially the most important ques- 
tions of philosophy and science, but 
more especially those that bear upon 
the great truths revealed in Holy 
Scripture, with the view oi r^c^j^- 
ciling an^ a^"^^xevi\» ^jatfste^'s>5\ssssai. 
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touch of the homely and the prac- 
tical in the great mass of Chinese 
proverbs : — 

'* Brothers in the morning, ene- 
mies at night." 

* * A man known well is a treasure. " 

**A prodigal, when he repents, 
becomes a priceless treasure." 

"Everyman loves his own skin 
and flesh.'* 

" If you honour your own parents at 
home why go afar to bum incense ?" 

**Out of the broken kiln come 
very good tiles. " 

** Stoop not in the melon-field to 
draw up your boots. Stay not under 
the plum-tree to adjust your hat. " 

** If you look before and behind, 
food and clothing will never be want- 
ing" 

Xong, Lone Ago. — The natives 
about Lake Tahoe ascribe its origin 
to a grealj natural convulsion. Their 
story is that their ancestors were 
once numerous and rich, but a 
stronger people rose up who defeated 
and enslaved them. Then the Great 
Spirit sent an immense wave across 
the continent from the sea, which 
engulphed both oppressors and op- 
pressed ; all but a small remnant. 
Those who remained of the r^ng 
caste made the people bmld a great 
temple for refuge in case of another 
flood, and on the top of this the 
masters worshipped a perpetual 
fire. Soon, however, the earth was 
troubled again ; this time with strong 
convulsions and thunders. The mas- 
ters took refuge in their great tower, 
shutting out the slaves, who fied 
to the Humboldt River, and pad- 
dled for their lives, for the land was 
tossing like a troubled sea, casting 
up fire, smoke, and ashes. The 
Sierra was mounded up from the 
bosom of the earth, while the place 
where the great fort stood sank, 
leaving only the dome at the top 
exposed above the waters of Lake 
Taboe. 



5, 746 patents : 4, 202 f orfifteen years, 
54 for ten years, 32 for five years, 383 
foreign patents, and 1, 175 extensions 
of former patents. The objects for 
which patents were taken out were 
in the following order for number : 
chemical industry — ^includins food 
and drinks — machinery, textile in- 
dustry, agriculture,* domestic appli- 
ances. The average number of pa- 
tents per annum, in the ten years 
before the Franco-Prussian war was 
5,800. 

Much Show and Uttle Work. 
— In his last book Professor Haeckel, 
the great apostle of evofution in Ger- 
many, announces the discovery of 
the following law: — "In all the 
magnificent scientific institutes 
founded in America by Agassiz, the 
following empirical kw, long recog- 
nised in Europe, has been confirmed, 
viz., that the scientific work of these 
institutes, and the intrinsic value of 
their publications stand in an in- 
verse ratio to the magnitude of their 
buildings and the splendid appear- 
ance of their volumes." "I need 
only refer," he adds, ** to the small 
and miserable institutes, and the 
mei^e resources with which Baer 
in Kouigsberg, Schleiden in Jena, 
Johannes Miifler in Berlin, Liebig 
in Giessen, Virchow in Wurzburg, 
Gegenbaur in Jena, have not only 
each advanced their roecial science 
most extensively, but have actually 
created new spheres for them. Com- 
pare with these the colossal expen- 
diture and the luxurious appara- 
tus in the grand institutes of Cam- 
bridge, Leipzig, and other so- 
call^ great universities. What 
have they produced in proportion to 
their means ? " — Nature. 

Improvement in Artificial 
Teeth. — The most recent improve- 
ment in the manufacture of artificial 
teeth is that of an adaptation of the 
principle of the common sucker to 
the artificial palate. The patent 



Patenta in Prance. — ^In 18T4,\B\xc.\ivoTi-N^N^ oJl'^s^x. ^. ^« Jones, 
ihere were taken out, in FraT»^e.\ol ^x^?v\i ^\x».'^^^^!t^^N./^ ^w^^N:^- 
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genious contriyance of great simpli- 
city, by which the upper case of 
teeth is kept firmly in the mouth, 
and can only be removed at the will 
of the wearer. The action is simj^e, 
while the effect is most perfect. The 
tongue easily, and by a natural 
movement, effectuaUy exhausts the 
air from the valve, and the teeth are 
retained in situ, upon the principle 
by which a boy raises a stone oy 
means of an ordinary sucker. This 
plan obviates the old and somewhat 
clumsy arrangement of fitting teeth 
with springs and wires, which fre- 
quently., require repair, while the 
perfect contact of the artificial teeth 
with the roof of the mouth, which 
this improvement secures, prevents 
crumbs and portions of masticated 
food from hanging about the mouth 
— always a source of discomfort, and 
tending to produce a foulness in the 
breath, not only inconvenient to the 
patient, but which is always a sure 
indication of the presence of ill-tit- 
ting artificial teeth. The improve- 
ment thus explained possesses the 
very important recommendation of 
rendering the secure fixing of artifi- 
cial teeth a painless and easy opera- 
tion. All the inconveniences which 
patients suffer under other less sim- 
ple and effective methods are en- 
tirely avoided, and the artificial 
teeth are so firmly held in their 
place that the power of mastication 
and articulation is not in the slightest 
degree impured. 

A New Beverage Wanted.— 
The ravages of the Phylloxera among 
the vines have caused maay at- 
tempts to be made to discover a new 
kind of beverage which might take 
the place of the juice of the grape. 
The Marquis de Villeneuve reports 
that in China a pseudo wine, called 
**Tsien-ia," is much used, which is 
concocted from a preparation of four 
plants common in that country, 
mixed together in certain propor- 
tions, ^e plants are dried and 
powdered, ana made into a paste, 



which is sold in the form of balls or 
squares at the rate of about 3d. a 
pound. One ball or square will 
make several pints of a fermented 
liquor, pleasant to the taste and 
much resembling wine : it is much 
sought after byEuropeans and others 
living in China. A nictitious brandy 
is also prepared in the same way, 
and the manufacture is so simple 
that with a capital of £5 or £10, to 
purchase the apparatus, a man 
may make twenty -five gallons of 
" brandy" a day. The Marquis de 
Villeneuve afiirms that the "wine " 
thus produced is of good quality 
and possesses no injurious ingre- 
dients. — Nature. 

A Correction.— We hear con- 
tinually a wrong pronunciation of the 
Droeshout portrait of Shakspere. 
The word is Dutch, and should be 
pronounced Drooz (like ooze) howt 
(like shout), Droea means a giant ; 
houi means wood, timber, as Hex- 
ham says. — Academy. 

Opium and its Effects.— The 
three classes of opium are considered 
by the Chinese as having peculiar 
characteristics. Bengal opium 
whicn is prepared with great care, 
though having strong narcotic pro- 
perties, is free from many of the 
objections which the Chinese aver 
attach to the others. Malwa is of 
a stronger flavour, more coarse and 
biting to the taste. It is said to have 
a tendency to induce an unhealthy 
condition of the skin, and is alto- 
gether more pungent and stimulat- 
ing. It produces heartburn in those 
unaccustomed to its use, and is 
irritating to the nervous system. 
Native opium, a^in, possesses all 
these bad qualities of the Malwa 
drug, with others of its own. It is 
said to be coarser and more fiery 
than the Indian, its flavour is infe- 
rior, and it produces disagreeable and 
troublesome eruptions of the skin, 
and it is moreover constaatl^ Q^3aL- 
tetated to Qi \gc^^\i ei^\iJ^^<w>50cL 'a»».- 
Iweed, oW, ^q. 'l:^ x^iafc^^ ^viwaja 
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defects it is said that the smoker is 
obli^^ to have reooune to the 
foreign drag. 

The difference between the foreign 
and native sorts is so marked that 
the ("hinese say that no man can 
exchange the use of even the inferior 
foreign dmg for that of the best 
quality native product. — Journal of 
the Society of Arts. 

An Artificial Hare. — An in- 
teresting experiment was made one 
Saturday in August, in a field in the 
neighbourhood of Hendon, with a 
mechanical hare, the invention of Mr. 
Geary, a gentleman of considerable 
experience in sporting matters. The 
invention has been patented, and its 
object is to make an artificial hare 
travel along the ground at any re- 
quired pace, and so closely to resemble 
the running of the living animal as to 
be eagerly pursued by greyhounds. 
Judging from the result of the expe- 
riments, it may be said that the 
inventor has completely succeeded 
in his object. The hare having been 
started at one end of the field, went 
at a great pace to the other, followed 
in full chase by a brace of grey- 
hounds, which were completely de- 
ceived by its appearance and action, 
and by doing this not once but in 
severid successive runs made ^ it 
quite certain that for greyhound 
racing the artificial hare would 
serve quite as well as the real one. 
The hare itself is nothing but the 
skin of a real one carefully stuffed, 
and it stands on a carriage some- 
what resembling that which gives 
motion to the rocking-horse. Its 
motion is effected by means of an 
open tube, over which it runs, and 
in which is laid a rope or wire of 



the length required for the distance 
to be run. At the far end is a 
winch of special construction and 
great power, worked by hand, and 
by turning this, two men give the 
hare any speed required. In the 
front of this machine is a screen of 
I furze, into which the hare runs, and 
disappears, much to the surprise 
and discomfiture of the hounds, 
who are evidently much puzzled as 
to what has become of their expected 
prey. The object of the invention 
IS to provide artificial means for 
greyhound racing (not coursing). 

work and Play for School- 
boys.— Parents who do not wish 
their sons to be sacrificed to the 
Moloch of ** early success'* should 
jealously scrutinise the prospectuses 
of the schools to which they send 
their boys, and if the working hours 
are found to be excessive, the school 
should be avoided. As a general 
rule it may be stated that thirty- 
five hours of school-work a-week 
for boys under fourteen, and forty- 
two hours for boys over that age, 
is as much as the health and 
strength can fairly stand ; whilst 
the success that still attends the 
old public schools, who rarely ex- 
ceed these hours, show that they 
are amply sufficient for educational 
purposes. — Lancet. 

Qold Mining: in Victoria. — 
We have received from Mr. Richard 
Gibbs, the Registrar General of 
Victoria, an interesting series of 
''Abstracts of Specifications of 
Patents applied for from 1854 to 
1866." They relate solely to gold- 
mining, an industry which naturally 
receives no small share of attention 
in the colony. 
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Loan Collection of Scontific 
Apparatus.— The exhibition of a 
**loan collection" of scientific in- 
struments at South Kensington was 
opened by the Queen on the 13th of 
May. Amongst the most interest- 
ing relics, which after all formed 
the chief attractions to the general 
public, were Sir W. Herscbel's 7ft. 
telescope, and a 10ft. Newtonian 
made by him ; two telescopes made 
by Galileo, and several little pieces 
of apparatus or instruments belong- 
ing to the great Italian; Baily's 
apparatus ; a quadrant belonging to 
Tycho Braii§ ; a telescope by Huyg- 
hens ; the pendulum apparatus of 
Foucault and Gauss; Babbage's 
calculating machine, and that made 
by Jas. Black for Lord Mahon. 
There also was exhibited the original 
Napier Bones, the measuring instru- 
ments of Sir Joseph Wliitworth, the 
apparatus employed by Joule in as- 
certaining the mechanical equivalent 
of heat, the apparatus with which 
Faraday made many of his dis- 
coveries, the original Wheatstone 
Bridge, the instruments used in 
laying the Atlantic Cable, and 
even Armstrong's hydro-electric ma- 
. chine. 

We here condense from the Times 
a general sununary of the contents 
of this remarkable collection. 

*' The educational collections will 
certainly give our schoolmasters and 
school apparatus-makers food for 
much thought. Here Germany and 
Eussia divide the palm, and England 
is nowhere. The most general col- 
lection is that contributed by the 
Committee of the Pedagogical 
Museum of RasBia, which indicates 
moat clearly that in no country is 



the value of scientific instruction 
more appreciated than in Russia. 

** On leaving the Educational col- 
lections, the objects which strike us 
on the right and left respectively 
are Stevenson's * Eocket ' and * Puff- 
ing Billy,' lent by the Commissioners 
of Patents. These require no com- 
ment ; but the next objects on the 
left and right are now exhibited for 
the first time in England. We refer 
to a steam cylinder by Papin, bear- 
ing the date 1699, sent over from 
the Royal Museum of Cassel, and a 
collection of Watt's original models 
of various parts of steam engines, 
contributed by Mr. Gilbert Hamil- 
ton. The steam cylinder, which 
was made at Cassel, is almost the 
only surviving witness of the works 
of Papin, from which a series of 
inventions has sprung, which have 
completely changed in a few decades 
our modes of life. Newcomeu's en- 
gine and Captain Savary's engine 
also find place, as does Bramah's 
first hydraulic press. 

"In the series of rooms devoted 
to naval architecture and marine 
engineering, the first object, on the 
left, is a model of the Faraday, and, 
after a long line of other models, 
we come, in the next room, to Mr. 
Froude's, illustrating his method of 
ascertaining the resistance of ships 
by measuring the resistance of their 
moulds. This method is now used 
for Her Majesty's ships. 

"After the avenue of marine 
models, we pass through another of 
lighthouses. Among these, first 
mention must be made of. t\y& ts^"^ 
niftcent aena^ n^Y^^saKvsiJkok^ NiaRk 

the lAg\v\.\vo\\^^ ^etVvQ.'ei q\^^^^^^^ 
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*'We have now soundhouses as 
well as lighthouseSy and various 
arrangements for wamins mariners 
bv sound siffnals, from the portion 
of the first-class fog-signal exhibited 
by the Trinity-house, to the Holmes 
* Aurora ' fog-horn, for use on board 
ship, are represented ; an interesting 
series of drawings of the arrange- 
ments used in the Adriatic coming 
from Austria. 

**The first room in the western 
galleries embraces nu^etism and 
electricity. These incmde a most 
remarkable and interesting collec- 
tion of original apparatus connected 
with terrestrial magnetism and the 
development of magnetic and voltaic 
electricity, and the application of 
the electric current in the progres- 
sive development of the telegraph. 
This, perhaps, is the most bewilder- 
ing room of all, for it is the most 
crowded, and steam-en^nes in an 
annexe are used for driving some 
machines, not necessarily electrical, 
for which steam power is necessaiy. 
The steam-engine has been placed 
gratuitously at the service of the 
I)epartment by Messrs. Ransomes, 
Sims, and May, and the non-electri- 
cal objects dnven are M. Pictet's 
new ice machine, and two machines, 
the counter-parts of each other in 
the process of type-setting by me- 
chanism instead of by the hand as 
heretofore, exhibited by Mr. Walter, 
M.P. The printer has hitherto com- 
posed, or built up, the words and 
sentences of his manuscript letter 
by letter, each letter being taken by 
his fingers from its own compart- 
ment in the open case before him ; 
and when the matter thus set up 
has served its purpose on the press, 
he has again distributed it letter by 
letter back into the compartments 
of his case. The two machines now 
exhibited by Mr. Walter are sam- 
ples of whatf after four years' piacti- 

cal experience, has been found beat \c\Mtftia\a >i>Ktw\^ m^Jwi^^ ^wd\ic- 
adapted to the object of geUing\\w.Ta, V\V\i>i>£i^Yc^x;ifc^^^ 
prmtiag, or type-setting, done en-\\« tV^tTa.^Ttt^a^^^^^'Lv^X^^^v^^^^ 



tirely by mechanism. The Com- 
posing Machine, with its type ar- 
ranges, in tubes, explains itself. 
The Type-caster is the form which 
the new system takes, as the sim- 
plest, cheapest, and best way of get- 
ting type, on its return £x)m the 
press, back into the tubes of the 
Composing Machine. 

" In magnetism pure the Teyler 
Institution at Haanem contributes 
one of the lu^est natural magnets 
in the world ; and M. Jamin has 
sent over one of Ms, by which he 
demonstrates the greater holding 
power obtained when the magnet 
IS built up of fine laminae. In 
terrestrial magnetism are historical 
dip circles and original recording 
instruments as well as many usefiu 
for magnetic surveys. Dr. Vosel, 
of the Sun Observatory, of Berlin, 
has allowed his complete magnetic 
equipment made by Adie to remain 
in this country during the Exhibi- 
tion, and it is to be seen erected 
near the lighthouse. The subtle 
laboratory results of Ampere on the 
attractive and repulsive mfluence of 
voltaic currents upon themselves 
when passing through metaUic con- 
ductors in the same or in opposite 
directions ; the delicate elaboration 
by Oersted in 1819 of the directive 
influence upon a suspended magnetic 
needle of voltaic currents passed in 
a direction parallel to its axis, the 
development of this by Gauss and 
Weber in 1833 ; the work of Soem- 
mering in 1809, who first used cur- 
rents from the Voltaic pile for tele- 
graphic purposes ; of Steinheil, who 
discovered in 1836 the practicability 
of using the earth as the return cir- 
cuit ; of Seebeck, of Berlin, in 18*21, 
on thermo-electric currents ; and 
the labours and discoveries of Fara- 
day and Wheatstone as regards 
magneto- electricity and the laws that 
Te^wVsii^A t\vQ transmission of electric 
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distant parts, are all brought before 
lis. The chief interest of the col- 
lection in this department, as in 
others, culminates in the original 
apparatus. In. magnetism, the ori- 
ginal apparatus of Faraday which 
he employed in his experimental re- 
searches in the magnetic and dia- 
magnetic character of gases, and in 
his researches upon the polarity of 
diamagneticv force are of great in- 
terest. The series of voltaic cur- 
rent generators comprise, amons 
others, the original elements which 
were employed by Daniell, Wollas- 
ton. Sturgeon, and Grove in their 
researches. Some of the earlier 
forms of the magneto-electric ma- 
chines by Wheatstone are contri- 
buted from the physical apparatus 
collection belonging to King's Col- 
lege, London. From the same col- 
lection is the original apparatus by 
which Wheatstone determined the 
velocity and duration of the electric 
spark by means of a rapidly revolv- 
ing mirror, and the elongation of the 
electric spark discharged through a 
wire half a mile in length, giving an 
estimated velocity of 288,000 miles 
in a second. A wonderful series 
illustrating the evolution of the 
electrometer contributed by Sir 
William Thomson must not be passed 
over. 

**The historical collections of tele- 
graphic instruments are of great 
extent. Here is the original five- 
needle telegraph of Cooke and 
Wheatstone, 1838, with its large 
lozenge-shaped cumbersome dial, 
and heavy pointers indicating the 
letters by the convergence respec- 
tively of two of the needles, and we 
here also find the first attempt at 
the insulation of underground wires, 
the five metallic line wires required 
to carry the signals being inserted 
in grooves cut longitudinally in 
triangular pieces of wood, fiUed 
in with a resinous cement, and laid 
UDdergronnd. Here are also the 
£ivt electric key and relay instru- 



ment constructed by Wheatstone, 
and Cooke's and Wheatstone's early 
letter dial telegraph of 1840. Pass- 
ing along the collection sent by Her 
Majesty^ Postmaster-General, the 
attention is arrested by two large 
double-needle instruments in heavy 
mahogany cases, bearing brass in- 
scription plates at their base. These 
two instruments, contributed by 
Messrs. Eeid, Brothers, were the 
means of bringing to justice Tawell, 
the murderer, and the Times of that 
date, 1844, observed that * had it not 
been for the efficient aid of the elec- 
tric telegraph, both at the Padding- 
ton and Slough Stations, the greatest 
difficulty, as well as delay, would 
have been occasioned in the appre- 
hension of the prisoner.' The Hen- 
ley magneto machine, or Hhunder 
pump,' ^has likewise an interest as 
marking an epoch. The series of 
coils and needles employed in tele- 
graph apparatus shows the advance 
made by Holmes in 1848 from the 
slow pendulous motion of the Cooke 
and Wheatstone long 5-inch astatic 
needle combination. Equally in- 
structive is the display of insulators ; 
it must not be forgotten that the 
early line wires were at times insu- 
lated with goose quills. 

** Mr. CuUeyis to be congratulated 
on the completeness of our Post 
Office display, and the exhibition of 
the German Telegraphic Department 
forms a very complete historical col- 
lection of apparatus, from the be- 
ginning, to the recently made inge- 
nious contrivances of Messrs. Sie- 
mens and Halske, of Berlin. Of the 
ancient telegraphic apparatus, of 
which the originals are not sent, 
such as Gauss and Weber's or Stein- 
teil's apparatus, copies have been 
forwarded so exactly made that even 
spots of rust are represented. The 
automatic Morse recorders and 
letter-showing telegraphs of Mss»c^. 
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country, and combines three impor- 
tant elements in its construction : it 
composes and transmits' the mes- 
sages autonuiticallv by means of a 
single apparatus, the sending of the 
message beinc accomplished by the 
depression of hnger-keys correspond- 
iug to the letters re(]|uired, and it 
XHjssesscs great rapidity, transmit- 
ting upwards of 9() messages an hour 
of the ordinary length. The most 
important forms of magneto current 

i;cuer«'itors for producing the electric 
ight are well represented. 

'* The ori^al collections of appa- 
ratus contain objects which many 
will be g^lad to see — the apparatus 
with wliich Faraday obtained the 
magneto-electric spark and his appa- 
ratus for magneto-electric induction ; 
also a portion of the battery used 
by Sir Humphrey Davy in decom- 
posing the alkalies, and much of De 
la Ihve's apparatus used by him 
both in his researches on passage of 
the induced current through rarified 
gases, and first experiments in gal- 
vanic gilding. 

" Leaving the gallery where are ex- 
hibited the electrical and magnetic 
instruments, wc come into that con- 
taining the geometrical models and 
instruments. In tills Department is 
exhibited a collection of ancient ma- 
thematical instruments, lent by the 
Prince of Pless, from his antiquarian 
museum at Schloss Furstenstein in 
Silesia. It is interesting for its com- 
pleteness as well as for the beauty 
of workmanship and finish of the 
instruments, though they date from 
the beginning of the last century. 
There are also several beautiful pan- 
tographs — instruments, that is, for 
copying on a reduced or enlarged 
scale any plane figure — from France 
and Germany. 

" Of the models ©f figures in space 
there is a most interesting and ex- 
tensive collection. Many compli- 
cated surfaces are geometrically 
described by the motion of a right \ 
line compelled to move according to \ 



some definite law. Surfaces of this 
kind can evidently be well exhibited 
to the eye by a aeries of stretched 
strings, each of which is made to 
fulfil the conditions of such a law. 
A numerous collection of models of 
this description has been contributed 
by the South Kensington Museum, 
for which they were constructed 
some five years ago by M. Fabre de 
Lagrange. 

** The remaining half of the gal- 
lery in which the geometricsd models 
are exhibited is occupied by a re- 
markable collection oi kinematical 
models from the Royal Gewerbe- 
Academie of Berlin, and the fact of 
their being shown here at all is due 
to the great interest in the Exhibi- 
tion taken by his Imperial Highness 
the .Crown Prince of Germany. 
These models, about 300 in number, 
have been constructed under the 
direction of Professor Keuleaux, 
Director of the Academy, and form 
scarcely a third of the whole series 
(all, however, that could be spared) 
used by him in illustrating his lec- 
tures on mechanics; they are also 
mostly described and discussed in 
his well-known work on *Theore- 
tische Kinematik.' They are all 
constructed of metal as they would 
be in the real machine, all finished 
to a high degree of accuracy, and 
work with the utmost ease and 
smoothness. Every kind of me- 
chanical motion, all the applications 
of geometry to mechanism, will be 
here found represented. The whole 
collection, in its state of completion 
and in the excellent workmanship of 
the models, serves to illustrate, by 
the amount of money and thought 
which have evidently been spent on 
it the high perfection to which the 
Germans have brought instruction 
in technical science. In the next 
gallery is another collection of in- 
struments illustrating the laws of 
iStatics and Dynamics, and note- 
'Wort\vy ioT \\aV^a\.Q.TVRa2C vofcet^st ; it 
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by the celebrated Dutch physicist 
Gravesande in demonstrating the 
oscillations of the pendulum, and 
the parabolic flight of a projectile, 
and other phenomena of mechanic^d 
physics. 

** The next section to which we 
come in this gallery is that of Arith- 
metic. Necessarily, the appliances 
for illustrating this branch of science, 
which can be really called scientific 
apparatus, are much restricted in 
number and in character. Of the 
instiTunents calculating by machine 
work the most perfect example will 
be found in the late Mr. Babbage*s 
calculating machine, or, as he more 
appropriately called it, diiFerence 
engine. The machine here shown 
forms only a part of the original 
design of Mr. Babbage, but one on 
this principle was completed by a 
Swede for the Board of Trade, 
where it is now used for calculating 
statistical tables. The Conservatoire 
des Arts et Metiers at Paris has 
sent Pascal's calculating machine, 
bearing date 1642, and the Royal 
Gewerbe-Academie at Berlin one 
formerly the property of the cele- 
brated alchemist and charlatan, 
Hofrath Beyreis. The most nota- 
ble modem machine of this kind is 
the tide calculating machine, exhi- 
bited by Sir W. Thompson." 

The Brussels Humane Ex- 
hibition. — ^The Brussels exhibition 
of objects relating to public health 
and safety was opened to the public 
on June 26th. The ceremony was of 
a very simple cliaracter. At two 
o'clock the King and Queen of the 
Belgians arrived at the building, 
and were presented with an address. 
To this his Majesty briefly re- 
sponded, expressing the pleasure he 
felt in opening the exhibition. He 
then went through the various sec- 
tions and inspected their contents. 

Let us attempt to form some 
general idea of the contents of this 
iDterestine^ exhibition. The main 
entrance leads at once into a hall 



763 ft. long, 53 ft. wide. The first 
quarter of this gallery is taken by 
the Russian Government. The floor 
of the gallery is occupied by appa- 
ratus used in Russian schools to 
enforce by unmistakeable experi- 
ments the rudimentary laws of 
health, laws violated in the chim- 
neyless cottages of the Russian 
peasants as frequently as by natives 
of countries thought to be more ad- 
vanced in civilisation. Here are 
ambulances for the wounded, air- 
sacks used to raise sunken ships, 
fog-horns, a sledge boat which runs 
on ice till the ice breaks and then 
floats in the water to save life ; 
drawings and models relating to 
ventilation, to the arrangement of 
hospitals, extracts of coff'ee and 
klukva, designs showing the em- 
bankment of rivers, the fixation and 
planting of shifting sand-hills, &c. 
In the vast Jlussian Empire the 
social reformer is brought face to 
face with difficulties of which we 
have no examples in this country. A 
glimpse of them, and of the kind of 
eflforts now being made to overcome 
them, is aflbrded in this exhibition. 
In addition to their gallery, the 
Russian Department set up in the 
grounds a school-house made attrac- 
tive by wood cut into fantastic 
shapes, grotesquely representing the 
crowing cock, which schoolchildren 
are in all countries taught to reve- 
rence as the pattern of early rising. 
Altogether the Russian section is 
very original and interesting. 

Next to Russia the Belgian col- 
lection occupies a considerable space. 
There is a fine collection of fire- 
engines, including several steam fire- 
engines from the workshops of Litige. 
In the Belgian gallery are fuUer 
models of the works which have re- 
duced the Sonne to subjection, the 
models of the barrage of the Meuse 
between Namur and the French 
frontier, &c. 

, has TeatecSi a. \,to^\v^ qI ^^"^^^^'^ 
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vrhich the educational departments 
of the CultuBminiBterium of the 
kingdomB of Prussia and Wtirtem- 
l>crff illustrate by plans, desks, and 
publications their school systems. 
They give specimens, amons other 
things, of the needlework done in 
their girls' schools. The Bavarian 
and Saxon kin^oms are contributors 
in the same division. The Agricul- 
tural Institute of the University of 
Gottingen sends apparatus, the town 
of Cologne contributes a model of 
its new abattoir. Dautsic sends 
drawings and a plan of its system 
of canalization. Dusseldorf, Elber- 
fcld, &c., make similar contribu- 
tions. Among the apparatus des- 
tined for the saving of life from fire 
arc numbers of hand engines of fine 
and light workmanship, and fire 
escapes like those in use in England, 
except that they are entirely open, 
having the ladder, but not the long 
tube used in our fire-escapes. There 
are, amonc other thincs, drawings 
showing the 'process of a manufac- 
tory for converting unwholesome 
meat into manure, Siemens and 
Helske's electric railway block sig- 
nals, great numbers of sets of surgical 
instruments, &c. 

At the end of the diagonal gallery 
a great lighthouse lantern, con- 
structed by Messrs. Chance, for 
*' the Caskets," in the British Chan- 
nel, shows the commencement of 
the British collection. A line of 
railway runs along one side of a 
narrow corridor, and on this is 
ranged a magnificent collection of 
railway waggons, nearly all with the 
red cross painted upon them to 
signify that they are for the use of 
the wounded in war. The most im- 
posing set of objects in the plain 
white galleries of the Exhibition is 
the long row of railway carriages 
marked with the lied Cross of Ge- 
neva, in the eastern corridor. They 



British Grovemment is not a railway 
carriage at all, but a light cart 
adapted to conveyance by sea, side 
by side with wmch is, however, a 
collection of field instruments and 
a complete field hospital, wbich have 
excited the admiration of foreigners. 
Near them is a light and portable 
fracture-box for field use, sent by 
Surgeon-Major G.W.M'Nalty, M.D., 
and a model representing the em- 
ployment of a simple addition to the 
American Eodgen's splint for frac- 
tured thigh, made by Mr. George 
Davis, a irtudent at Guy's Hospit^ 
and tried there with success m ob- 
viating bed-sores by giving freedom 
of movement. 

No expense has been spared in 
makinff the ambulance-waggons sent 
from Austro-Himgary as complete 
as possible. They are contributed 
by the Teutonic Order and the Order 
of the Knights of Malta, two very 
wealthy Orders of chivalry, which 
refuse to admit to their ranks those 
who cannot show certain quarterings 
of nobility. Every ambulance-train 
of the Bohemian Priory of the 
Knights of Malta consists of 15 wag- 
gons. Ten of them are arranged for 
the conveyance of wounded soldiers, 
so that 100 men can be carried in 
the train. Besides these, there is a 
waggon for the doctors, another for 
provisions, with safes for ice, wine, 
&c. Another waggon is the kitchen. 
The service-waggon carries attend- 
ants, with the glass, earthenware 
and other vessels. The last is the 
magazine, and contains a library for 
the use of the patients, extra mat- 
tresses, and other bedding. Electric 
bells give means of communication 
between each carriage. The car- 
riages are entirely lighted and ven- 
tilated from the top, with the object 
of shutting out the cold draughts of 
wind, which can scarcely be avoided 
with side windows. The springs can 
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trains, which will provide immediate 
accommodation for 1,000 wounded 
soldiers. Arrangements have been 
made with the railway companies 
to supply, in the event of war, 500 
more waggons, which the railway 
companies themselves undertake to 
alter by shutting up the side lights, 
putting the li^ts overhead, &c., 
within a fortnight. The railway 
companies having thus provided the 
rolling stock, it will be supplied by 
the Maltese Order with the personnel 
and materials. The Order possess 42 
road ambulances for the conveyance 
of the wounded to the trains or from 
them. The ambulances are con- 
structed upon the system of Baron 
Mundey, who is chief physician of 
the Order. 

Holland sends also some ambu- 
lances, but this kingdom is chiefly 
distingushed by a remarkable collec- 
tion of s^yparatus for protection 
against fire, contributed by the city 
of Amsterdam. A Dutch Ufebbat, 
smaller than the English, but vei^r 
handsomely and simply built, is 
shown by the Dutch Humane So- 
ciety. Its small draught of water 
(26 centimetres) is specially provided 
in view of the shoals which endanger 
the navigation of the Dutch coast. 
In the same line of corridor space is 
devoted to Hungary, Italy, and 
Switzerland. The Venetian collec- 
tion, with its model of the hospital 
on Lido, is amon^ the best things 
in the Italian exhibition. As the 
sanitary disposal of the mortal re- 
mains of the dead is properly part 
of the business of the Exhibition, 
the city of Milan sends a model of 
its appliances for cremation. 

A corridor 230 ft. long, and 53 ft. 
broad, parallel with the English cor- 
ridor, though shorter, and to the 
south of it, is occupied by France. 



sewers and sweep the solid impu- 
rities away. In a recess are the 
appliances which the Paris police 
fijid the most useful in restoring life 
to those who have fallen into the 
Seine, among them a hollow copper 
mattress, containing water, which 
can be rapidly warmed with gas to 
the heat required. There are maps 
of the aqueducts whicli supply Paris, 
of the course of the Vanne waters, 
carried over some ravines by arches, 
drawn across others by syphons, 
pumped up heights elsewhere, and a 
model of the great wheel and pumps 
by which the Marne is raised to the 
level of the canal of Ourcq at Tril- 
barnon. The sewage farm of the 
city at Gennevillers, near Asnieres, 
the hospital in course of construc- 
tion at M6nilmontaut, a pavilion 
hospital in separate little houses to 

Srevent the spread of puerperal epi- 
emics, are shown by drawings. 
Parallel to the diagonal gallery 
there runs a small corridor devoted 
to Denmark, Norway, and Sweden, 
where the Danes show a lifeboat 
with a double wicker-work frame 
covered with canvas on each side, 
the space between the canvas being 
filled with air, and the boat made 
thus extremely buoyant. The 
Swedish collection is very smaU, 
but there are important objects 
shown in it. As lighthouses have 
become more and more numerous, it 
has become increasingly difficult for 
mariners to distinguish among them. 
Distinction has been sought by 
coloured lights, revolving lights, 
&c. These miethods do not afford 
sufficient variety, and Dr. Hopkiu- 
son, the Cambridge mathematician, 
has adopted mechanism for pro- 
ducing flashes of lights in groups, 
which give abundance of combina- 
tions. The lighthouse may thus be 



In another room are models of the made readily distinguishable. Baron 
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shade it. The blinds are opened ; terminal facilities, which in their 



and shut by mechanism at certain 
intervals. The Ions ' interval repre- 
sents a line, the short a dot. As 
soon as dashes and dots can be re- 
presented, you have the elements of 
the Morse alphabet. Combinations 
of dots and dashes represent all the 
letters of the alphabet. By means 
of this alphabet the lighthouse spells 
its name. A method (the Morse 
system) which enables telegraph 
operators to converse at great dis- 
tances by ear without sight, and is 
for that reason adopted as an em- 
ployment for the blind in America, 
IS thus applied to cases where no 
words at all can be heard. Whether 
sailors will learn the Morse language 
readily is the question which suggests 
itself. The Morse system is also 
applied by Baron Von Otter to fog 
signals, whether sirens, whistles, or 
trumpets. 

The Philadelphia Centennial 
Exhibition. — The Philadelphia 
Centennial Exhibition was opened 
by President Grant on May 10, in 
presence of the Cabinet Ministers, 
the Judges of the Supreme Court, 
the members of Congress, the lead- 
ing naval and military officers, the 
governors of the States, and a num- 
ber of distinguished foreign visitors. 

Various musical pieces were per- 
formed, including a new march, by 
Wagner, composed expressly for the 
occasion. President Grant then, in 
a short speech, declared the Exhibi- 
tion open to all the world, and pro- 
ceeded to the Machinery Hall, where 
he touched the levers of a power- 
ful steam-eugine (see Frontispiece), 
which started the entire collection 
of machinery. 

"The buildings of the Exhibi- 
tion," says a writer in the Illiistratcd 
London Neivs, "are situated in Fair- 
mount Park, on the banks of the 
SchiiylkiH river j above the city of 



convenience far exceed those of any 
former international exhibition. The 
grounds are convenient of access 
to pedestrians, having entrances on 
the side nearest the city. A large 
" concourse " at the east end of the 
main building is devoted to car- 
riages. This adjoins the main high- 
way leading from the city, and has 
extensive spaces for carriages in 
waiting. Ail the horse-car lines, 
or tramways, as we should c^ 
them, lead into another "concourse" 
on the south side of the main build- 
ing, and land their passengers at 
its doors. Passengers arriving by 
steam railways are landed at two 
stations — the Pennsylvania Railway 
station, which is across the street, 
opposite the square between the 
main and machinery halls ; and the 
Reading Railway station, at the 
foot of the hill on the north-east 
border of the grounds on which the 
Memorial HaU stands. At the two 
stations ample facilities are pi*o- 
vided for deciding with an enormous 
passenger-traffic. 

" The visitor, arriving by any of 
these conveyances at the doors of 
the exhibition, finds on his right 
hand the great main building, and 
on his left, three large new hotels 
—the United States, uie Globe, and 
the Trans-Continental — which have 
sprung up for the accommodation of 
guests. In front, on the right hand, 
are the offices of the Centennial 
Commission, with the machinery 
building beyond ; on the left hand 
is the huge passenger station of the 
Pennsylvania Railroad. He will 
probably enter the main exhibition 
building at the east end. Its floor 
spreads over 400 ft. in width, and 
1800 ft. in length. An avenue lon- 
gitudinally, and another trans- 
versely, divide the building into 
four quarters. These are allotted 
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is Great Britain, the representative 
of the Anglo-Saxon race ; on the 
south-west, Germany, for the Teu- 
ton ; on the north-east, France, for 
the Latin ; and on the south-east 
the United States, as the represen- 
tative of the * coming race. ' The 
United States have one-fourth of 
the building — the south-east quar- 
ter, the largest single allotment, 
and also one third of the north-east 
quarter. The remainder of the 
uorth-east quarter is occupied, one 
third by France, and the other 
third by Switzerland, Belgium, 
BrazO, the Netherlands, and 
Mexico. Of the north-west quar- 
ter, three-fourths are occupied by 
Great Britain and her colonies, 
slightly over one half this space 
being given to the British Islands, 
and the balance being equally di- 
vided between Canada, which takes 
one half, and India, Australia, and 
the other colonies, which take the 
other half. The remainder of the 
north-west quarter is divided be- 
tween Norway, Sweden, and Italy. 
On the south-west quarter the Ger- 
man empire has one fourth ; Aus- 
tria, Hungary, and B>us8ia, another 
fourth ; Spain, Portugal, Turkey, 
Egypt, Tunis, the Hawaiian Is- 
lands, and Denmark, another ; and 



Japan, China, Chili, and Peru, with 
some smaller states, the last fourth. 
In the north and east galleries of 
the main building are placed mag- 
niticent organs. A row of large 
windows over the south centre gal- 
lery is set apart for the exhibition 
of English stained glass, that being 
the best place possible for such a 
display. For the carriage and har- 
ness articles for exhibition, a sepa- 
rate annexe, nearly 300ft. square, 
has been built. Four other annexes, 
each 1*10 ft. by 30 ft., are devoted 
to minerals and metallic articles. 
The interior decoration of the main 
building is attractive by its warm 
and tasteful colouring. The ceiling 
is a very light blue, the edge just 
above the cornice having a border 
of vermilion of a lotus pattern. 
The beams and rods supporting the 
ceiling are of buflf and lake. The 
columns supporting the roof are 
mainly of vermilion, with scroll- 
work capitals of bufif, and the 
architraves above are tdso of ver- 
milion, relieved by designs of white 
and blue, and black and blue. The 
monogram **C.E.," in black and 
blue upon a vermilion ground, is 
placed in each alternate section. 
The figures "1776" adorn the 
capital of every third column. 
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XXVII.— THE BRITISH ASSOCIATION. 

PRESIDExVrS ADDRESS. 
Delivered by Professor Andrews at Glasgow on the 6th September, 1876. 



Six-and-thirty years have passed 
over since the British Association 
for the Advancement of Science 
held its tenth meeting in this 
ancient city, and twenty-one years 
have elapsed since it last assem- 
bled here. The representatives of 
two great Scottish families presided 
on tncse occasions ; and those who 
had the advantage of hearing the 
address of the Duke of Argyll in 
1855, will recall the ^tincation 
they enjoyed while listening to 
the thoughtful sentiments which 
reflected a mind of rare cultiva- 
tion and varied acquirements. On 
the present occasion I have under- 
taken, not without anxiety, the 
duty of fdling an office at first 
accepted by one whom Scotland 
and the AjBsociation would alike 
have rejoiced to see in this chair, 
not only as a tribute to his 
own scientific services, but also as 
recognising in him the worthy re- 
presentative of that long line of 
able men who have upheld the pre- 
eminent position attained by the 
Scottish schools of medicine in the 
middle of the last century, when the 
mantle of Boerhaave fell upon Monro 
and Cullen. The task of addressing 
this Association, always a difficult 
one, is not rendered easier when the 
meeting is held in a place which 

E resents the rare combination of 
eing at once an ancient scat of 
learning and a great centre of mo- 
dern indiistiy. Time will not per- 
mit me to refer to the distinguished 
men who in early days have left 
here their mark behind them ; and 
I regret it the more, as there is a 
growing tendency to exaggerate the 



value of later discoveries and to 
underrate the achievements of those 
who have lived before us. Confining 
our attention to a period reaching 
back to little more than a century, 
it appears that during that time 
three new sciences arose, at least as 
far as any science can be said to have 
a distinct origin, in this city of Glas- 
gow — experimental chemistry, politi- 
cal economy, and mechanical en- 
gineering. It is now conceded that 
Black laid the foundation of modem 
chemistry ; and no one has ever dis- 
puted the claims of Adam Smith and 
of Watt to having not only founded, 
but largely built up the two mreat 
branches of knowledge with which 
their names will always be insepar- 
ably connected. Tt was here that 
Dr. Thomas Thomson established 
the first school of practical chenustry 
in Great Britain, and that Sir W. 
Hooker gave to the chair of botany 
a European celebrity; it was here 
that Graham discovered the law of 
gaseous diffusion and the properties 
of polybasic acids ; it was here that 
Stenhouse and Anderson, Bankine 
and J. Thomson made some of their 
finest discoveries ; and it was here 
that Sir William Thomson conducted 
his physico-mathematical investiga- 
tions, and invented those exquisite 
instruments, valuable alike for ocean 
telegraphy and for scientific use, 
which are among the finest trophies 
of recent science. Nor must the 
names of Tennant, Mackintosh, 
Neilson, Walter Crum, Young, and 
Napier be omitted, who, with many 
others in this place, have made large 
&iidvT)i\x».bl& additions to practical 



THE BRITISH ASSOCIATION. 



287 



The safe return of the Challenger ^ 
after an absence of three years and a 
half, is a subject of general con- 
gratulation. Our knowledge of the 
varied forms of animal life, and of 
the remains of animal life, which 
occur, it is now known, over lar^e 
tracts of the bed of the ocean, is 
chiefly derived from the observa- 
tions made in the Challenger and in 
the previous deep-sea expeditions 
which were organized by Sir Wyville 
Thomson and Dr. Carpenter. The 
physical observations, and especially 
those on the temperature of the 
ocean,, which were systematically 
conducted, throughout the whole 
voyage of the Challenger have al- 
ready supplied valuable data for the 
resolution of the great question of 
ocean currents. Another expedi- 
tion, which has more than fulfilled 
the expectations of the public, is 
Lieutenant Cameron's remarkable 
journey across the continent of 
Africa. It is by such enterprises, 
happily conceived and ably executed, 
that we may hope at no distant 
day to see the Arab slave-dealer 
replaced by the legitimate trader, 
and the depressed populations of 
Africa gradually brought within the 
pale of civilized life. From the 
North Polar Expedition no intelli- 
gence has been received, nor can we 
expect for some time to hear whether 
it has succeeded in the crowning 
object of Arctic enterprise. In the 
opmion of many, the results, scien- 
tific or other, to be gained by a full 
survey of the Arctic regions can 
never be of such value as to justify 
the risk and cost which must be in- 
curred. But it is not by cold calcu- 
lations of this kind that great dis- 
coveries are made or great enterprises 
achieved. There is an inward and 
irrepressible impulse — in individuals 
called a spirit of adventure, in 
nations a spirit of enterprise — 
which impels mankind forward to 
explore every part of the world we 
inhabit, however ioliospitable or 



difficult of access ; and if the coun- 
try claimingthe foremost place among 
maritime nations shrink from an un- 
dertaking because it is perilous, other 
countries will not be slow to seize 
the post of honour. If it be possible 
for man to reach the poles of the 
earth, whether north or south, the 
feat must sooner or later be accom- 
plished ; and the country of the 
successful adventurers will be there- 
by raised in the scale of nations. 

The passage of Venus over the 
sun's disc is an event which can- 
not be passed over without notice, 
although many of the circumstances 
connected with it have already be- 
come historical. It was to observe 
this rare astronomical phenomenon, 
on the occasion of its former oc- 
currence in 1769, that Captain 
Cook's memorable voyage to the 
Pacific was undertaken, in the 
course of which he explored the 
coast of New South Wides, and 
added that ereat country to the 
possessions of the British Crown. 
As the transit of Venus gives the 
most exact method of osculating 
the distance of the earth from the 
sun, extensive preparations were 
made on the last occasion for ob- 
serving it at selected stations— from 
Siberia, in northern, to Kerguelen's 
Land, in southern latitudes. The 
great maritime powers vied with 
each other to turn the opportunity 
to the best account ; and Lord 
Lindsay had the spirit to equip, at 
his own expense, the most complete 
expedition which left the shores of 
this country. Some of the most 
valuable stations in southern lati- 
tudes were desert islands, rarely 
free from mist or tempest, and with- 
out harbours or shelter of any kind. 
The landing of the instruments was 
in many cases attended with great 
difficulty, and even person^ risk. 
Photography lent its aid to record 
automaticoJl^ ^.Vife ^ft^^^es^ ^\ *Ofi«v 
tranavt", wiA.^. ^^\»%«^^'s^«^^'^\^ 
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from 50 to (M) iinagcB of the edge of 
the BUD could be taken at short in- 
tcrvalB during the critical periods of 
the phenomenon. Tlie obacrvations 
of M. Janssen at Nagasaki, in Japan, 
were of special interest. Ijooking 
through a violet-blue ^lass he saw 
Venus, two or three minutes before 
the transit began, having the ap- 
^K'arancc of a ivde round spot near 
the edge of the sun. Immediately 
after contact the segment of the 
planet's disc, as seen on the face of 
the sun, formed with what remained 
of this spot a complete circle. The 
pale si)ot when first seen was, in 
short, a partial eclipse of the solar 
corona, which was thus proved be- 
yond dispute to 1)0 a luminous at- 
mosphere surrounding the sun. In- 
dications were at the same time ob- 
taiueil of the existence of an atmo- 
8i)here around Venus. The mean 
distance of the earth from, the sun 
was lonff supposed to have been 
fixed wiuiin a very small limit of 
error at about 95,000,000 miles. 
The accuracy of this number had 
already been called in question on 
theoretical CTounda by Hansen and 
I^everrier, when Foucault, in 1862, 
decided tiie question by an experi- 
ment of extraordinary delicacy. 
Taking advanta^ of the revolving 
mirror, with which Wheatstone had 
some time before enriched the phy- 
sical sciences, Foucault succeeded 
in measuring the absolute velocity 
of light in space by experiments on 
a beam of licht, reflected backwards 
and forwards, within a tube little 
more than 13ft. in length. Com- 
bining the result thus obtained with 
■what is called by astronomers the 
constant of aberration, Foucault 
calculated the distance of the earth 
from the sun, and found it to be 
l-30th part, or about 3,000,000 
miles, less than the commonly re- 
ceived number. This conclusion 
lias lately been confirmed by "M.. 
Comii, from a new determinatioii 
he haa made of the velocity ol 



li^ht, according to the method of 
Fizeau ; and in complete acoordauce 
with these results are the investiga- 
tions of Leverrier, founded on a 
comparison with theory of the ob- 
served motions of the sun and of 
the planets of Venus and Mars. It 
remains to be seen whether the re- 
cent observations of the transit of 
Venus, when reduced, will be suffi- 
ciently concordant to fix with even 
greater precision the true distance 
of the earth from the sun. In 
this brief reference to one of the 
finest results of modem science, I 
have mentioned a great name whose 
loss England has recently had to 
deplore, and in connexion with it 
the name of an illustrious physicist, 
whose premature death deprived 
France, a few years ago, of one of 
her brightest ornaments — Wbeat- 
stone and Foucault, ever to be re- 
membered for their marvellous 
power of eliciting, like GalUeo and 
Newton, from familiar phenomena 
the highest truths of nature. 

The discovery of Huggins, that 
some of the fixed stars are mov- 
ing towards and others receding 
from our system, has been fully con- 
firmed by a careful series of obser- 
vations lately made by Mr. Christie 
in the observatory, of Greenwich. 
Mr. Huggins has not been able to 
discover any indications of a proper 
motion in the nebulae ; but this may 
arise from the motion of translation 
being less than the method would 
discover. Few achievements in the 
history of science are more wonder- 
ful than the measurement of the 
proper motions of the fixed stars, 
from observing the relative position 
of two delicate lines of light in the 
field of the telescope. The observa- 
tion of the American astronomer 
Young, that bright lines, correspond- 
ing to the ordinary lines of fVaun- 
hofer reversed, may be seen in the 
lo^et «.tc^^ ot the solar atmosphere 
iox Si lew TsvoxaKo^'^ ^^»x«stt ^ \jcAaI 
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Stone, on the occasion of the total 
eclipse of the sun \i^hich occurred 
some time ago in South Africa. In 
the outer corona, or higher regions 
of the sun*s atmosphere, a single 
green line only was seen, the same 
which had been already described 
by Young. I can here refer only in 
general terms to the observations of 
Koscoe and Schuster on the absorp- 
tion-bands of potassium and sodium, 
and to the investigations of Lockyer 
on the absorptive powers of metallic 
and metalloidal vapours at different 
temperatures. From the vapour of 
calcium the latter has obtained two 
wholly distinct spectra, one belong- 
ing to a low, and the other to a high 
temperature. Mr. Lockyer is ako 
engaged on a new and greatly ex- 
tended map of the solar spectrum. 
Spectrum analysis has lately led to 
the discovery of a new metal — ^cal- 
lium — the fifth whose presence nas 
been first indicated by that powerful 
agent. This discovery is due to M. 
I^eoq de Boisbaudran, already fa- 
vourably known by a work on the 
applioatio|i of the spectroscope to 
chemical analysis. Our knowledge 
of aerolites has of late years been 
greatly increased, and I cannot oc- 
cupy a few moments of your time 
more usefully than by briefiy re- 
ferring to the subject. So recently 
as 1860 the most remarkable mete- 
oric fall on record, not even except- 
ing that of L'Aigle, occurred near 
the village of New Concord, in Ohio. 
On a day when no thunder-clouds 
were visible, loud sounds were heard 
resembling claps of thunder, fol- 
lowed by a Wge fall of meteoric 
stones, some of which were dis- 
tinctly seen to strike the earth. 
One stone, above 501b. in weight, 
buried itself to the depth of two 
feet in the ground, and when dug 
out was found to be still warm. In 
1872 another remarkable meteorite, 
at first seen as a brilliant star with 
a luminous train, bunt near Or- 
r/nio, in Italy, and six fragments of 



it were afterwards collected. Iso- 
lated masses of metallic iron, or 
rather of an alloy of iron and 
nickel, similar in composition and 
properties to the iron usually dif- 
fused in meteoric stones, have been 
found here and there on the surface 
of the earth, some of large size, as 
one described by Pallas, which 
weighed about two-thirds of a ton. 
Of the meteoric origin of these 
masses of iron there is little room 
for doubt, although no record exists 
of their fall. Sir £dward Sabine, 
whose life has been devoted with 
rare fidelity to the pursuit of sci- 
ence, and to whose untiring efforts 
this association largely owes the po- 
sition it now occupies, was the pion- 
eer of the new discoveries in me- 
teoric science. Fifty-eight years 
ago he visited, with Captain Ross, 
the northern shores of Baffin's Bay, 
and made the interesting discovery 
that the knife-blades used by the 
Esquimaux in the vicinity of the 
Arctic highlands were formed of 
meteoric iron. This observation 
was afterwards fully confirmed ; 
and scattered blocks of meteoric 
iron have been found from time to 
time around Baffin's Bay. 

But it was not until 1870 that the 
meteoric treasures of Baffin's Bay 
were truly discovered. In that 
year there was found at a part of 
the shore difficult of approach, even 
in moderate weather, enormous 
blocks of meteoric iron, the largest 
weigiiing nearly 20 tons, embedded 
in a ridge of basaltic rock. The in- 
terest of this observation is greatly 
enhanced by the circumstance that 
these masses of meteoric iron, like 
the basalt with which they are as- 
sociated, do not belong to the present 
geological epoch, but must have 
fallen long before the actual arrange- 
mentof land and sea existed — during, 
in short, the middle Tertiary, or 
Miocene i^xvA qI \i5<3^ ''SV^ \sv^- 
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tion by Lawrence Smith ; and it is 
no doubt possible that they may 
have been raised by upheaval from 
the interior of the earth. I have, 
indeed, myself shown by a magneto* 
chemical process that metallic iron, 
in particles so line that they have 
never yet been actually seen, is 
everywhere diffused through the 
Mioceue basalt of Slieve Mish, in 
Antrim, and may likewise be dis- 
covered by careful searcli in almost 
all igneous, and in many metamor- 
phic rocks. These observations have 
since been verified by Eeuss in the 
case of the Bohemian basalts. But, 
as regards the native iron of Ovifak, 
the weight of evidence appears to 
be in favour of the conclusion at 
which M. Daubr6e, after a careful 
discussion of the subject, has arrived 
— that it is really of meteoric origin. 
This Ovifak iron is also remarkable 
from containing a considerable 
amount of carbon, partly combined 
with the iron, partly diffused through 
the metallic mass in a form resem- 
bling coke. In connection with 
this subject I must refer to the able 
and exhaustive memoirs of Maske- 
lyue -on the Busti and other aerolites, 
to the discovery of vanadium by R. 
Apjohn in the meteoric iron, to the 
interesting observations of Sorby, 
and to the researches of Daubrde, 
Wohler, Lawrence Smith, Tscher- 
mak, and others. 

The important services which the 
Kew Observatory has rendered to 
meteorology and to solar physics 
have been fully recognized ; and 
Mr. Gassiot has had the gratifica- 
tion of witnessing the final suc- 
cess of his long and noble efiforts to 
place this observatory upon a per- 
manent footing. A physical obser- 
vatory for somewhat similar objects, 
but on a larger scale, is in course of 
erection, under the guidance of M. 
Janssen, at Fontenay, in France, and 
others are springing up or already 
exist in Germany and Italy. Itia' 
earnestly to bo hoped tUat this 



country will not lag behind in pro- 
viding physical observatories on a 
scale worthy of the nation and com- 
mensurate with the importance of 
the object. On this question I can- 
not do better than refer to the high 
authority of Dr. Balfour Stewart, 
and to the views he expressed in his 
able address last year to the Phy- 
sical Section. Weather telegraphy, or 
the reporting by tele^aph the state 
of the weather at selected stations 
to a central office, so that notice of 
the probable approach of storms may 
be given to the seaports, has become 
in this country an organized sys- 
tem ; and, considering uie little pro- 
gress meteorology has made as a 
science, the results may be con- 
sidered to be, on the whole, satis- 
factory. Of the warnings issued of 
late years, four out of five were 
justified by the occurrence of g^es 
or strong winds. Few storms oc- 
curred for which no warnings had 
been given, but, unfortunately, 
among these were some of the 
heaviest gales of the period. The 
stations fiom which daily reports 
are sent to the Meteorological Office 
in London embrace the whole coast 
of Western Europe, including the 
Shetland Isles. It appears that 
atmospheric disturbances seldom 
cross the Atlantic without being 
greatly altered in character, and 
that the origin of most of our storms 
lies eastward of the longitude of 
Newfoundland. As regards the 
velocity of the wind, the cup- 
anemometer of Dr. Kobinson has 
fully realized the expectations of its 
discoverer; and the venerable as- 
tronomer of Armagh has been en- 
gaged during the past summer, with 
all the ardour of youth, in a course 
of laborious experiments to deter- 
mine the constants of his instru- 
ment. From seven year's observa- 
tions at the observatory of Armagh, 
Ke l\aa found that the mean velocity 
I oi -wm^ \a ^^^\.^'^\, vck. *0w5k^.^,W,, 
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and that the amount of wind attains 
a maximum in January, after which 
it steadily decreases, with one slight 
exception, till July, augmenting 
again till the end of the year. 

Passing to the subject of elec- 
tricity, it is with pleasure that I 
have to announce the failure of a 
recent attempt to deprive Oerstedt 
of his great discovery. It is gratify- 
ing thus to find high^reputations vin- 
dicated, and names which* all men 
love to honour transmitted with un- 
diminished lustre to posterity. To 
Franklin, Volta, Coulomb, Oerstedt, 
Ampere, Faraday, Seebeck, and 
Ohm are due the fundamental dis- 
coveries of modem electricity — a 
science whose applications in Davy's 
hands led to grander results than 
alchymist ever dreamt of, and in 
the hands of others (among whom 
Wheatstone, Morse, and Thomson 
occupy the foremost place) to the 
marvels of the electric telegraph. 
VVTien we proceed from the actual 
phenomena of electricity to the 
molecular conditions upon which 
those phenomena depend, we are 
confronted with questions as recon- 
dite as any with which the physicist 
has had to deal, but towards the 
solution of which the researches of 
Faraday have contributed the most 
precious materials. The theory of 
electrical and magnetic action occu- 
pied formerly the powerful minds 
of Poisson, Green, and Gauss ; and 
among the living it will surely not 
be invidious to cite the names of 
Weber, Helmholtz, Thomson and 
Clerk Maxwell. The work of the 
latter on electricity is an original 
essay worthy in every way of the 
great reputation and of the clear and 
far-seeing intellect of its author. 
Among recent investigations I must 
refer to Professor Tait*s discovery of 
consecutive neutral points in certain 
thermo-electtic junctions, for which 
he was lately awarded the Keith 
prize. This discovery has been the re- 
sidt of an elahortj^te in vestigatiou o£ 



the properties of thermo-electric cur- 
rents, and is especially interesting in 
reference to the theory of dynamical 
electricity. Nor can I omit to men- 
tion the very interesting and original 
experiments of Dr. Kerr on the 
dielectric state, from which it ap- 
pears that when electricity of high 
tension is passed through dielectrics, 
a change of molecular arrangement 
occurs, slowly in the case of solids, 
quickly in the case of liquids, and 
that the lines of electric force are 
in some cases lines of compression 
in other cases lines of extension. 
Of the many discoveries in physical 
science due to Sir William Grove, 
the earliest and not the least im- 
portant is the battery which bears 
his name, and is to this day the 
most powerful of all voltaic arrange- 
ments ; but with a Grove's battery 
of 50 or even 100 cells in vigorous ac- 
tion, the spark will not pass through 
an appreciable distance of cold air. 
By using a very large number of cells, 
carefully insulated and charged with 
water, Mr. Gassiot succeeded in 
obtaining a short spark through air ; 
and lately De La Kue and Miiller 
have constructed a large chloride of 
silver battery giving freely sparks 
through cold air, which, when a 
column of pure water is interposed 
in the circuit, accurately resemble 
those of the common electrical ma- 
chine. The length of the spark in- 
creasing nearly as the square of the 
number of cells, it has been calcu- 
lated that with 100,000 elements of 
this battery the discharge should 
take place through a distance of 
no le&s than 8 ft. in air. 

In the solar beam we have an 
agent of surpassing power, the in- 
vestigation of whose properties by 
Newton fonns an epoch in the 
history of experimental science 
scarcely less important than the 
discovery of the law of gravitation 
in the \i\a\orj ?ii ^Tj^vaN^^s^ctawsfOK^ . 
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of any laminous body — the heatine, 
tbe physiological, and the chemical. 
Id tne ordinary solar beam we can 
modify tiie relative amount of these 
actions by passing it through dif- 
ferent media, and we can thus have 
luminous rays with little heating or 
little chemical action. In the case 
of the moons rays it required the 
highest skill on the part of Lord 
Rosse, even with all the resources 
of the observatory of Parsonstown, 
to investigate their heating proper- 
ties, and to show that the surface 
of our satellite facing the earth 
passes during every lunation through 
a greater range of temperature than 
the difference between the freezing 
and the boiliiu; point of water. But 
if, instead of taking an ordinary 
ray of liffht, we analyze it as New- 
ton did by the prism and isolate a 
very fine line of the spectrum 
(theoretically a line of infinite 
tenuity) — that is to say, if we take 
a rav of definite refranffibility, it 
will be found impossible by screens 
or otherwise to alter its properties. 
It was his clear perception of the 
truth of this principle that led 
Stokes to his great discovery of the 
cause of epipolic dispersion in which 
he showed that many bodies had 
the power of absorbing dark rays of 
high refrangibility and of emitting 
them as luminous rays of lower re- 
frangibility — of absorbing, in short, 
darkness and emitting it as light. 
It is not indeed an easy matter in 
all cases to say whether a given 
effect is due to the action of heat 
or light ; and the question which of 
these forces is the efficient agent in 
causing the motion of the tiny discs 
in Crooke's radiometer has given rise 
to a good deal of discussion. The 
answer to this question involves the 
same principles as those by which 
the image traced on the daguerreo- 
Bype plate, or the decomposition of 
carbonic acid hy the leaves oi plants, 



principles to the experiments made 
with the radiometer, the weight of 
evidence appears to be in favoar of 
the view that the repulsion of the 
blackened surfaces of the discs is 
due to a thermal reaction occurring 
in a highly rarified medium. I have 
myself had the pleasure of witness- 
ing many of Mr. Crooke's experi- 
ments, and I cannot sufficiently ex- 
press my admiration of the care and 
skill with which he has pursued 
this investigation. The remarkable 
repulsions ne has observed in the 
most perfect vacua hitherto attained 
are interesting, not only as having 
led to the construction of a ly^uti- 
ful instrument, but as being likely, 
when the subject is fully investi- 
gated, to give valuable data for the 
theory of molecular actions. A 
singular property of Ught, dis- 
covered a short time ago by Mr. 
Willouehby Smith, is its power of 
diminishing the electrical resistance 
of the element selenium. This pro- 
perty has been ascertained to bek)ng 
chiefly to the luminous rays on the 
red side of the spectrum, being 
nearly absent in the violet or 
more refrangible rays and also in 
heat-rays of low refrangibility. The 
recent experiments of Professor W. 
G. Adams have fuUy established 
the accuracy of the remarkable 
observation, first made by Lord 
Rosse, that the action appeared to 
vary inversely as the simple dis- 
tance of the illuminating source. 

Switzerland sent, some years ago, 
as its representative to this country, 
the celebrated De La Rive, whose 
scientific life formed lately the sub- 
ject of an eloquent eloge from the 
pen of M. Dumas. On this occa- 
sion we have to welcome, in General 
Menabrea, a distinguished repre- 
sentative both of the Kingdom of 
Italy and of Italian science. His 
great work on the determination of 
tb.e pressures and tensions 
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dress ; but the principle it contains 
may be briefly stated in the follow- 
ing words: — "When any elastic 
system places itself in equilibrium 
under the action of external forces, 
the work developed by the internal 
forces is a miiiimum.^^ General 
Menabrea has, however, other and 
special claims upon us here, as the 
friend to whom Babbage intrusted 
the task of making known to the 
world the principles of his analytical 
machine— a gigantic conception, the 
effort to realize which it is known 
was one of the chief objects of Bab- 
bage*s later life. The latest de- 
velopment of this conception is to 
be found in the mechanical inte- 
grator of Professor J. Thomson, in 
which motion is transmitted, ac- 
cording to a new kinematic princi- 
ple, from a disc or cone to a cylinder 
through the intervention of a loose 
ball, and in Sir W. Thomson's ma- 
chine for the mechanical integration 
of differential equations of the 
second order. In the exquisite tidal 
machine of the latter we have an 
instrument by means of which the 
height of the tide at a given port 
can be accurately predicted for all 
times of the day and night. The 
attraction-meter of Siemens is an 
instrument of great delicacy for 
measuring horizontal attractions, 
which it is proposed to use for re- 
cording the attractive influences of 
tbe sun and moon, upon which the 
tides depend. The bathometer of 
the same able physicist is another 
remarkable instrument, in which 
the constant force of a spring is op- 
posed to the variable pressure of a 
column of mercury. By an easy 
observation of the bathometer on 
shipboard, the depth of the sea may 
be approximately ascertained with- 
out the use of a sounding-line. 

The Loan Exhibition of Apparatus 

at Kensington has been a complete 

success, and cannot fail to be use- 

lul both la extending a knowledge 

of scientitic subjecta and in promot- 



ing scientific research throughout 
the country. Unique in character, 
but most interesting and instructive, 
this Exhibition will, it is to be 
hoped, be the precursor of a per- 
manent museum of scientific objects, 
which, like the present exhibition, 
shall be a record of old, as well 
as a representation of new, inven- 
tions. 

It is often difficult to draw a 
distinct line of separation between 
the physical and chemical sciences, 
and it is perhaps doubtful whether 
the division is not really an arti- 
ficial one. The chemist cannot, in- 
deed, make any large advance with- 
out having to deal with physical 
principles ; and it is to Boyle, Dal- 
ton, Gay-Lussac, and Graham that 
we owe the discovery of the me- 
chanical laws which govern the 
properties of gases and vapours. 
Some of these laws have of late 
been made the subject of searching 
inquiry, which has fully confirmed 
their accuracy, when the body under 
examinatiou approaches to what has 
not inaptly been designated the ideal 
gaseous state. But when gases are 
examined under varied conditions 
of pressure and temperature, it is 
found that these laws are only par- 
ticular cases of more general laws, 
and that the laws of the gaseous 
state, as it exists in nature, aKhoi^h 
they may be enimciated in a precise 
and definite form, are very different 
from the simple expressions which 
apply to the ideal condition. The 
new laws become in their turn in- 
applicable when from the gaseous 
state proper we pass to those inter- 
mediate conditions which, it has 
been shown, link with unbroken 
continuity the gaseous and liquid 
states. As we approach the liquid 
state, or even when we reach it, the 
problem becomes more complicated ; 
but its solution even in these casea 
will, it ma^ to\i^^'&\iKX?3"W «f:3^Rs5w^^^ 



2l>4 



THE TEAR BOOK OF FACTS. 



tho more important researches made 
of late in physical chemistry, I may 
mention tnose of F. Weber on the 
specific heat of carbon and the allied 
elements, of Berthelot on thermo- 
chemistry, of Bnnsen on spectrum 
analysis, of Wiillner on the band 
and line spectra of the gases, and of 
Guthrie on the cryohyc&ates. Cos- 
mical chemistry is a science of yes- 
terday, and yet it already abounds 
in facts of the highest interest. Hy- 
drogen, which, u the absolute zero 
of the physicist does not bar the 
way, we may hope yet to see in the 
metallic form, appears to be every- 
where present in the uuiverse. It 
exists in enormous quantity in the 
solar atmosphere, and it has been 
discorered in the atmospheres of the 
fixed stars. It is present, and is 
the only known element of whose 
presence we are certain, in those 
vast sheets of ignited gas of which 
the nebulnD proper are composed. 
Nitrogen is also widely diffused 
among the stellar bodies, and car- 
bon has been discovered in more 
than one of the comets. On the 
other hand, a prominent line in the 
spectrum of the Aurora BoreaUs has 
not been identified with that of any 
known element ; and the question 
may be asked, Does a new element, 
in a highly rarefied state, exist in 
the upper regions of our atmo- 
sphere? or are we with Angstrom 
to attribute this line to a fluorescent 
or phosphorescent light produced by 
the electrical discharge to which the 
aurora is due? This question awaits 
further observations before it can 
1)0 definitely settled, as does also 
that of tho source of the remarkable 
green line wliicli is everywhere con- 
sj[)icuous in tlic solar corona. I 
must here pause for a moment to 
pay a passing tribute to the memory 
of Angstrom, whose great work on 
the solar spectrum will always re- 
mai'n as one of the finest monuments 
of the science of our period. TVie 
iuHuence, indeed, which the labours 



of Ansstrom and of Kirchoff have 
exerted on the most interesting por- 
tion of later physics can scarcely be 
exaggerated ; and it may be truly 
saidthat there are few men whose 
loss will be longer felt or more 
deeply deplored than that of the 
illustrious astronomer of Upsala. I 
cannot pursue this subject further, 
nor refer to the other terrestial 
elements which are present in the 
solar and stellar atmospheres. 
Among the many elements that 
make up the ordinary areolite, not 
one has been discovered which does 
not occur upon this earth. On the 
whole, we arrive at the grand con- 
clusion that this mighty universe is 
chiefly built up of tho same ma- 
terials as the globe we inhabit. 

In the appUcation of science to the 
useful purposes of life, chemistry 
and mechanics have run an honour- 
able race. It was in the valley of 
the Clyde that the chief industry of 
this country received, within the 
memory of many here present, an 
extraordinary impulse from the ap- 
pUcation by Neilson of the hot blast 
to the smelting of iron. The Bes- 
semer steel process and the re- 
generative furnace of Siemens are 
later appUcations of high scientific 
principles to the same industry. 
But there is ample work yet to be 
done. The fuel consumed in the 
manufacture of iron, as, indeed, in 
every furnace where coal is used, is 
greatly in excess of what theory 
indicates ; and the clouds of smoke 
which darken the atmosphere of our 
manufacturing towns, and even of 
whole districts of country, are a 
clear indication of the waste, but 
only of a small portion of the waste, 
arising from imperfect combustion. 
The depressing efiect of this atmo- 
sphere upon the working population 
can scarcely be overrated. Their 
pale, I had almost said etiolated, 
iacea ^T^ % «>\u;e Indication of the 
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mainteDance of vigorous health. 
The chemist can furnish a simple 
test of this state of the atmosphere 
in the absence of ozone, the active 
form of oxygen, from the air of our 
large towns. At some future day 
the efforts of science to isolate, by a 
cheap and available process, the 
oxygen of the air for industrial 
purposes may be rewarded with 
success. The effect of such a dis- 
covery would be to reduce the con- 
sumption of fuel to a fractional part 
of its present amount ; and, although 
the carbonic acid would remain, the 
smoke and carbonic oxide would 
disappear. But an abundant supply 
of pure oxygen is not now within 
our reach ; and, in the meantime, 
may I venture to suggest that in 
many localities the waste products 
of the furnace might be carried off 
to a distance from the busy human 
hive by a few horizontal flues of large 
dimensions, terminating in lofty 
chimneys on a hillside or distant 
X^lain ? A system of this kind has 
long been employed at the mercurial 
mines of Idria, and in other smelt- 
ing works where noxious vapours 
are disengaged. With a little care 
in the arrangements, the smoke 
would be wholly deposited, as flue- 
dust or soot, in the horizontal gal- 
leries, and would be available for 
the use of the agriculturist. The 
future historian of organic chemistry 
will have to record a succession of 
beneficent triumphs, in which the 
etiorts of science have led to results 
of the highest value to the well- 
being of man. The discovery of 
(juinine has probably saved more 
human life, with the exception of 
that of vaccination, than any dis- 
covery of any age ; and he who 
succeeds in devising an artificial 
method of preparing it will be truly 
a benefactor of the race. jSot the 
least valuable, as it has been one of 
the most successful, of the w orks of 
our Government in India, has been 
tlie planting of the cincLona-tree on 



the slopes of the Himalaya. As 
artificisJ methods are discovered, 
one by one, of preparing the proxi- 
mate principles of the useful dyes, a 
temporary derangement of industry 
occurs, but in the end the waste 
materials of our manufactures set 
free large portions of the soil for 
the production of human food. The 
ravages of insects have ever been 
the terror of the agriculturist, and 
the injury they inflict is often in- 
calculable. An enemy of this class, 
carried over from America, threat- 
ened lately with ruin some of the 
finest vine districts in the South of 
France. The occasion has called 
forth a chemist of high renown, and 
in a classical memoir, recently pub- 
lished, M. Dumas appears to have 
resolved the difficult problem. His 
method, although immediately ap- 
plied to the 2>^y^ox€ra of the vine, 
is a general one, and will no doubt 
be found serviceable in other cases. 
In the apterous state the phylloxera 
attacks the roots of the plant, and 
the most efficacious method hitherto 
known of destroying it has been to 
inundiate the vineyard. After a 
long and patient investigation, M. 
Dumas has discovered that the sul- 
phocarbonate of potassium, in dilute 
solution, fulfils every condition re- 
quired from an insecticide, destroy- 
ing the insect without injuring the 
plant. The process requires time 
and patience, but the trials in the 
vineyard have fully confirmed the 
experiments of the laboratory. 

The application of artificial cold 
to practical purposes is rapidly ex- 
tending ; and, with the improvement 
of the ice-machine, the influence of 
this agent upon our supply of animal 
food from distant countries will un- 
doubtedly be immense. The ice- 
machine is already employed in 
paraffin works and in large brew- 
eries ; and the curing or salting^ ot 
meat la ivQ\j \wc^^ <y3vA\\s^'i^N». 

vast c\iaiX^^T^^T£i^Y\l\ak\Xtfi.^*'5^ 
out t\k^ SV3CHmX«^ ^\» ^ ^OViA\»S^ *^^ 
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1 have now completed this brief 
review, rendered difficult by the 
abundance, not by the lack, of 
materials. Even confining our at- 
tention to the few branches of 
science upon which I have ven- 
tured to touch, and omitting al- 
together the whole range of pure 
chemistry, it is with regret that 
1 find myself constrained to make 
only a simple reference to the im- 
portant work of Cayley on the 
Mathematical Theory of Isomers, 
and to elaborate memoirs which 
have recently appeared in Germany 
on the reflection of heat and light 
rays, and on the specific heat and 
conductinc power of gases for heat, 
by Knoblauch, £. Wiedemann, 
Winkelmann, and Buff. 

The decline of science in Eng- 
land formed the theme, 50 years 
ago, of an elaborate essay by 
!£tbbage ; but the brilliant dis- 
coveries of Faraday soon after 
wiped off the reproach. I will not 
venture to say that the alarm which 
has lately arisen, here and else- 
where, on the same subject, will 
prove to bo equally groundless. The 
duration of every sreat outburst of 
human activity, whether in art, in 
literature, or in science, has always 
been shoit, and experimental science 
has made gigantic advances during 
the last three couturios. The evi- 
dence of any great failure is not, 
liowever, very manifest, at least in 
the physical sciences. The journal 
of Poggendorff, which has long been 
a faithful record of the progress of 
physical research throughout the 
world, shows no signs of flagging ; 
and the Jubelbavd by which Ger- 
many celebrated the 50th year of 
Poggendorff's invaluable services 
was at the same time an ovation to 
a scientific veteran, who has, per- 
Jjaps, done more than any man 
living to encourage the highest fomas 
of research, and a proof that in 



Northern Europe the physical 
sciences continue to be ably and 
actively cidtivated. If in chemis- 
try the case is somewhat weaker, 
the explanation, at least in this 
country, is chiefly to be found in 
the demand on the part of the pub- 
lic for professional aid from many of 
our ablest chemists. But, whatever 
view be taken of the actual condi- 
tion of scientific research, there can 
be no doubt that it is bot^ the duty 
and the interest of the country to 
encourage a pursuit so ennobling in 
itself and fraught with such import- 
ant consequences to the well-being 
of the community. Nor is there any 
question in which this association, 
whose special aim is the advance- 
ment of science, can take a deeper 
interest. The public mind has idso 
been awakenea to its importance, 
and is prepared to aid in carrying 
out any proposal which offers a 
reasonable prospect of advantage. 
In its recent phase the question of 
scientific research has been mixed 
up with contemi>lated changes in the 
great Universities of England and 
particularly in the University of 
Oxford. The national interests in- 
volved on all sides ate immense, and 
a false step once taken may be irre- 
trievable. It is with diffidence that 
I now refer to the subject, even after 
having given to it the most anxious 
and careful consideration. As re- 
gards the higher mathematics, their 
cultivation has hitherto been chiefly 
confined to the Universities of Cam- 
bridge and Dublin, and two great 
mathematical schools will probably 
be sufficient for the kingdom. The 
case of the physical and natural 
sciences ia different, and they ought 
to be cultivated in the largest and 
widest sense at every complete Uni- 
versity. Nor, in applying this re- 
mark to the English Universities, 
must we forget that if Cambridge 
waa t\ie Alma Mater of Newton and 
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of Oxford will surely not suffer, 
while her material position cannot 
fail to be strengthened, by the ex- 
pansion of scientific studies and the 
encouragement of scientific research 
within her walls. Nor ought such 
a proposal to be regarded as in any 
way hostile to the literary studies, 
and especially to the ancient classi- 
cal studies, which have always been 
so carefully cherished at Oxford. If, 
indeed, there were any such risk, 
few would hesitate to exclaim, **Let 
science shift elsewhere for herself, 
and let literature and philosophy 
find shelter in Oxford. " But there 
is no ground for any such anxiety. 
Literature and science, philosophy 
and art, when properly cultivated, 
far from opposing, will mutually aid 
one another. There will be ample 
room for all, and, by judicious ar- 
rangements, all may receive the 
attention they deserve. A Univer- 
sity, or Studium Generaky ought to 
embrace in its arrangements the 
whole circle of studies which involve 
tbe material interests of society, as 
well as those which cultivate intel- 
lectual refinement. The industries 
of the country should look to the 
Universities for the development of 
the principles of applied as well as 
of abstract science ; and in this re- 
spect no institutions have ever had 
so grand a possession within easy 
reach as have the Universities of 
England at this conjuncture, if only 
they have the courage to seize it. 
With their historic reputation, their 
collegiate endowments, their com- 
manding influences, Oxford and 
Cambridge should continue to be 
all that they now are ; but they 
should, moreover, attract to their 
lecture-halls and working cabinets 
students in large numbers prepar- 
ing for the higher industrial pur- 
suits of the country. The great 
physical laboratory in Cambridge, 
founded and equipped by the noble 
representative of tbe House of 
Cavendish, has in. this respect a 



peculiar significance, and is an im- 
portant step in the direction I have 
indicated. But a small number only 
of those for whom this temple of 
science is designed are now to be 
found in Cambridge. It remains 
for the University to perform its 
part, and to widen its portals so 
that the nation at large may reap 
the advantage of this well-timed 
foundation. If the CTniversities, in 
accordance with the spirit of their 
statutes, or at least of ancient usage, 
would demand from the candidates 
for some of the higher degrees proof 
of original powers of investigation, 
they would give an important sti- 
mulus to the cultivation of science. 
The example of many Continental 
Universities, and among others of 
the venerable University of Leyden, 
may here be mentioned. Two proof 
essays recently written for the de- 
gree of Doctor of Science of Leyden, 
one by Van der Waals, the other by 
Lorenz, are works of imusual merit ; 
and another pupil of Professor Eijke 
is now engaged in an elaborate ex- 
perimental research as a qualifica- 
tion for the same degree. 

The endowment of a body of 
scientific men devoted exclusively 
to original research, without the 
duty of teaching or other occupa- 
tion, has of late oeen strongly advo- 
cated in this country ; and M. Fremy 
has given the weight of his high 
authority to a somewhat similar 
proposal for the encouragement of 
research in France. I will not 
attempt to discuss the subject as a 
national question, the more so as, 
after having given the proposal the 
most careful consideration in my 
power, and turned it round on every 
side, I have failed to discover how it 
could be worked so as to secure the end 
in view. But, whatever may be said 
in favour of the endowment of pure 
research as a national question., the 
Uniyem\.\fc» o\3l^\.^>ol\^ \iK^<8st\.Ow^ 
asked to givci VJmsvjc ia^^.\si ^^^^'^ 
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iDtellects of the country from the 
flower of its youth. It is only 
through the influence of original 
minds that any great or enduring 
impression can be produced on the 
hopeful student. Without origiDal 
power, and the habit of exercising 
it, you may have an able instruc- 
tor, but you cannot have a great 
teacher. No man can be expected 
to train others iu habits of obser- 
vation and thought he )ias never 
acquired himself. In every age of 
the world the f^eaki schools of learn- 
ing have, as la Athens of old, 
gathered around great and original 
minds, and never more conspicuously 
than in the modern schools . of che- 
mistry, which reflected the genius 
of Liebig, Wohler, Bunsen, and 
Hofmann. These schools have been 
nurseries of original research as well 
as models of Bcient^ic teaching ; 
and students attracted to them from 
all countries became enthusiastically 
devoted to science, while they 
learned its methods from example 
even more than from precept. Will 
any one have the courage to assert 
that organic chemistry, with its 
many applications to the uses of 
mankind, would have made in a few 
short years the marvellous strides 
it has done, if Science, now as in 
mediaeval times, had pursued her 
work in strict seclusion, 

*' Semota ab nostris rebus, 

seiunctaqiie longe, 
" Ipsa suis pollens, opibus, nil 

indiga iiostri ? " 

But, wliile the Universities ought not 
to apply their resources in support of 
a measure which would render their 
teaching ineffective, and would at the 
same time dry up the springs of in- 
tellectual growth, they ought to admit 
freely to University positions men of 
high repute from other Universities, 
and even without academic qualifi- 
catioDs. An honorary degree does 
not necesaarily imply a Univetalty 
education; but, if it have any 



meaning at all, it implies that he 
who has obtained it is at least on 
a level with the ordinarycraduate, 
and should be eli^ble to University 

C'tions of the highest trust. Not 
important would it be for tiie 
encouragement of learning through- 
out the country that the English 
Universities, remembering that they 
were founded for the same objects, 
and derive their authority from a 
common source, should be prepared 
to recognize the ancient Universities 
of ScoUand as freely as they have 
always recognized the Elizabethan 
University of Dublin. Such a 
measure would invigorate the whole 
University system of the country 
more than any other I can think 
of. . . . If this union were estab- 
lished among the old Universities, 
and if at the same time a new 
University (as I myself ten years 
age earnestly proposed) were founded 
on sound principles amid the great 
populations of Lancashire and York- 
shire, the University system of the 
country would gradually receive a 
large and useful extension, and, 
without losing any of its present 
valuable characteristics, would be- 
come more intimately related than 
hitherto with those great industries 
upon which mainly depend the 
strength and wealth of the nation. 

It may perhaps appear to many 
a paradoxical assertion to maintain 
that the industries of the country 
should look to the calm and serene 
regions of Oxford and Cambridge for 
help in the troublous times of which 
we have uow a sharp and severe 
note of warning. But I have not 
spoken on light grounds, nor with- 
out due consideration. If Great 
Britain is to retain the commanding 
position she has so long occupied in 
skilled manufacture, the easy w^ays 
wliicli (owing partly to the high 
qualities of her people, partly to the 
advaAvtd.^e& of her insular position 
and mvafit^ ^^ks^^^Ol^ \\aN^ «s\S5kS»i 
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suffice for the future. The highest 
training which can be brought to 
bear on practical science will be im- 
peratively required ; and it will be 
a fatal policy if that training is to 
be sought for in forei^ lands, be- 
cause it cannot be obtained at home. 
The country which depends unduly 
on the stranger for the education 
of its skilled men, or neglects in its 
highest places this primary duty, 
may expect to find the demand for 
such skill gradually pass away, and 
along with it the industry for which 
it was wanted. I do not claim for 
scientific education more than it will 
accomplish, nor can it ever replace 
the after- training of the workshop 
or factory. Rare and powerful 
minds have, it is true, often been 
independent of it ; but high educa- 
tion always gives an enormous ad- 
vantage to the country where it 
prevsuls. Let no one suppose I am 
now referring to elementaijy instruc- 
tion, and much less to the active 
work which is going on everywhere 
around us, in pr^aring for exami- 
nations of all kinds. These things 
are all very useful in their way ; but 
it is not by them alone that the 
practical arts are to be sustained in 
the country. It is by education in 
its highest sense, based on a broad 
scientific foundation, and leading to 
the application of science to practical 
purposes— in itself one of the noblest 
pursuits of the human mind— that 
this result is to be reached. That 
education of this kiod can be most 
effectively given in a University, or 
in an institution like the Polytechnic 
School of Zurich, which differs from 
the scientific side of a University 
only in name, and to a large extent 
supplements the teaching of an 
actual University, I am firmly con- 
vinced ; and for this reason, among 
others, I have always deemed the 
establishment in this country of 
Examining Boards with the power 
oi granting degrees, but with none 
of the higher and more important 



functions of a University, to have 
been a measure of questionable 
utility. It is to Oxford and Cam- 
bridge, widely extended as they can 
readily be, that the country should 
chiefly look for the development of 
practical science ; they have abun- 
dant resources for the task ; and if 
they wish to secure and strengthen 
their lofty(position, they can do it in 
no way so effectually as by showing 
that in a green old age they pre- 
serve the vigour and elasticity of 
youth. 

If any are disposed to think that 
I have been carrying this meet- 
ing into dreamland, let them 
pause and listen to the results 
of similar efforts to those I 'have 
been advocating, undertaken by a 
neighlx)uring country wlien on the 
verge of ruin, and steadily pursued 
by the same country in the climax 
of its prosperity. * * The University 
of Berlin," to use the words of Hof- 
mann, " like her sister of Bonn, is 
a creation of our century. It was 
founded in the year 1810, at a period 
when the pressiu'e of foreign domi- 
nation weighed almost insupportably 
on Prussia ; and it will ever remain 
significant of the direction of the 
German mind that the great men of 
that time should have hoped to de- 
velop, by high intellectual train- 
ing, the forces necessary for the 
regeneration of their country." It 
is not for me, especially in this 
place, to dwell upon the great 
strides which Northern Germany 
has made of late years in some of 
the largeist branches of industry, 
and particularly in those which give 
a free scope for the application of 
scientific skill. *'Let us not sup- 
pose," says M. Wurtz in his recent 
report on the Artificial Dyes, **that 
the distance is so great between 
theory and its industrial applica- 
tions. This report would have been 
written iuvaiw ^\tV\^ \tfi\»\st^cs^'i^s5^ 
cleaxVy \\i\.o Vver« VJs^a \sssxss&\ia» \s^- 
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progress of iodustry. If, unfortu- 
nately, the sacred flame of science 
Bhouul bum dimlv or^be extinguish- 
ed, the practical arts would soon 
fall into rapid decay. The outlay 
which is incurred by any country 
for the promotion of science and of 
high instruction will yield a certain 
return ; and Cemiany has not had 
long to wait for the ingathering of 
the fruits of her far-siguted pohcy. 
Thirty or fortv years ago, industry 
could scarcely be said to exist there; 
it is now widely spread and suc- 
cessful. *' As an illiuitratiou of the 
truth of these remarks, I may refer 
to the newest of European indus- 
tries, but one which in a short space 
of time has attained considerable 
magnitude. It appears (and 1 make 
the statement on the authority of 
M. Wurtz) that the artificial dyes 
produced last year in CSermany ex- 
ceeded in value those of all the rest 
of Europe, including England and 
France. Yet Oermaoy has no spe- 
cial advantage for this manufacture, 
except the training of her practical 
chemists. 

We are not, it is true, to attach un- 
due importance to a single case ; but 
the rapid growth of other and larger 
industries points in the same direc- 
tion, and will, I trust, secure some con- 
sideration for the suggestions I have 
ventured to make. 

Whatever be the result of our 
efforts to advance science and in- 
dustry, it requires no gift of pro- 
phecy to declare that the boiintness 
resources which the supreme Author 
aud Upholder of the Universe has 
j)rovided for the use of man will, as 
time rolls on, be more and more fully 
applied to the improvement of the 
physical and, through the improve- 



ment of the physical, to the elevation 
of the moral condition of the human 
family. Unless, however, the history 
of the future of our race be wholly 
at variance with the history of the 
past, the progress of mankind will 
be marked by alternate periods of ac- 
tivity and repose ; nor will it be the 
work of any one nation or of any 
one race. To the erection of the 
edifice of civilised life, as it bow 
exists, all the higher races of tiie 
world have contributed ; and, if the 
balance were accurately struck, the 
claims of Asia for her portion of the 
work would be immense, and those 
of Northern Africa not insignificant. 
8team power has of late years pro- 
duced greater changes than probably 
ever occurred before in so short a 
time. But the resources of nature 
are not confined to steam, nor to the 
combustion of coal. The steady 
water-wheel and the rapid turbine 
are more perfect machines than the 
stationary steam-engine; and gla- 
cier-fed rivers with natural reser- 
voirs, if fully turned to account, 
would supply an unlimited and 
nearly constant source of power de- 
pending solely for its continuance 
upon solar heat. But no immediate 
dislocation of industry is to be feiu«d, 
although the turbine is already at 
work on the Rhine and the Rhone. 
In the struggle to maintain their 
high position in science and its ap- 
{>lications, the countrymen of New- 
ton and Watt will have no ground 
for alarm so long as they hold fast 
to their old traditions, and remem- 
ber that the greatest nations have 
fallen when they relaxed in those 
habits of intelligent aud steady in- 
dustry upon which aU permanent 
success depends. 
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— matter for food and drink, 
148 
Colours, action of light on artists', 94 

— flowers and their, 67 

— of animalB, 24 

— of the chameleon, 24 
Combustion, spontaneous, 186 
Compass, a Japanese, 261 

— without a needle, a, 109 
Cooking-vessels, dangers in, 132 
Coral Sea, the islands of the, 61 
Coral, what is, 26 

Cordage, from Broom, 37 

Corea, 61 

Cornfields, machinery in, 200 

Cosmic dust, 81, 243 

Cotton-goods, dangerous, 209 

Cotton, silicate, 222 

Cotton-waste, a use for, 215 

Cough, cure of a, 165 

Creation, Californian legend of the, 12 

Crust, density of the earth's, 79 

Cut flowers in vases, 43 

Dalton's Law and the Constitution of 

the Atmosphere, 91 
Darning machine, a, 131 
Darwin, Mr. A. R. Wallace on Mr., 6 
Death, real and apparent, 164 
Deodoriser, a new, 174 
Diabetes, treatnuent of, 175 
Diet, a new article of, 142 
Digestion, good, 35 
Diphtheria, a remedy in, 173 
Disinfectant ? what is a, 166 
Ti\'BX,asifcvi'& wcA V'i\.<^\%,, \v\eaauiing, 127 
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Domestic news, 131 — 138 
Dominica, coffee in, 47 
Dreaming, sleep and, 268 — 270 
Dredging, deep-sea, 26 
Droeshouty pronunciation of, 275 
Dwarf, a remarkable, 4 
Dwellings, improyed, 183 
Dynamite, 123 

Ear, to extract foreign bodies from the, 

165 
Ear-rings, protection for, 135 
Eiirth-treatment for ulcers, 168 
Earth's crust, density of the, 79 
Earthquakes in Scotland, 82 
Egg-cups, paper, 134 
Eggs, condensed, 140 

— rotten, 23 

— to prcscrye, 146 

Egypt, medical learning of ancient, 178 
Electric illumination, 111 

— lights for ships, 110 

— — at sea, 237 
Electrical rain-gauge, an, 8o 
Electricity and magnetism, 109 — 121 

— for merchants and manufac- 

turers, 112 

— for sei^dng machines, 109 

— light and, 93 

Energy consumed by the body, the, 168 
Engineering, 193—197 

— triumphs, future, 196 

Esquimaux dog, the fate of an, 27 
Ether, plants under the influence of, 42 
Eucalyptus globulus, the, 39, 44, 46, 48, 

62 

— — the medicinal pro- 

perties of, 158 
Europe, the forests of, 36 
Executioner, electricity as an, 117 
Exhibitions of the year, the, 277 — 285 
Experiment, a simple and safe, 126 
Eye of man in the future, the, 7 
Eyes, artificial, made sensitiye to light, 

165 
Q — colour of, in Germany, 1 

Fall of hill masses, 78 
Fattening poultry by machinery, 141 
Fertilization of plants, 63 
Fever, stimulants in, 171 
Field-mice, making war against, 123 
Fiery mines, how to manage, 199 
Fiji, life in, 3 
Fir and pine, 42 
Fire-damp, 198 

— and the barometer, 87 
Tire-extinguisber, a new, 254 

Fire-Ugbtera, new, 134 



Fire-lighters of Indian com, 214 
Fire-proof suit, a, 253 
Fires on board ships, 235 

— the extinction of, 255 
Fish, a walking, 21 

— nest-building, 31 

— sausages, 144 
Flame, peculiarities of, 190 
Flax, from New Zealand, 48 
Fleas, the secret of educating, 23 
Flies, clock-work traps for flies, 134 

— common house, 22 
Flight of man, the, 241 
Floor-clamp, an improved, 182 
Flooring, a new, 182 
Flour-mills, 214 

Flowers and their colours, 57 

— artificial colouring of, 52 

— for food, 45 

— hi vases, 43 
Fly-trap, motions of the, 40 

— Venus' s, 37 
Flying-machine, a new, 241 
Fog-gun, a, 238 
Fog-signal, a new, 228 

Food administered by injection, 162 

— flowers for, 46 

— supplies, our, 139 — 154 
Force, Professor Tait on, 266—268 
Forests of Europe, 36 

Fork, swalloAving a, 170 
France, population of, 3 

— patents in, 274 
Fraud and photography, 223 
Frogs in sandstone, 21 

Frost, to protect vines from, 38 
Fungus, a huge, 40 
Furnace wool, 222 

Gallium, the properties of, 264 
Game, hampers of, 148 
Gas, atmospheric, 189 

— from wood and petroleum, 188 

— sulphur in, 190 

— supply of London, the, 192 
Gas-burners in competition, 189 

— music from, 104 
Gas-buming, notes on, 186 
Geographical notes, 69—77 
Geological records, 78 — 83 
Geology, no friend to, 83 
Germany, hair and eyes in, 1 

— thunders to rmd in, 89 
Germination, rapid, ^6 
Germs, atmospheric, 267 — 261 
Girls, boys and, 6 
Glass, xeA. wkv^ \^'a>^-^^'5>vst%.\^'lS5f^ \ \x«ox 
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Glass— continued. 
gilding on, 210 ; tempered, 210, 211, 
212; etching photographs on, 225; 
sudden breakage of, 257 ; writing on, 
257 ; artistic, doings in coloured, 273 

Glass-roofing on a new principle, 182 

Glue for mending glass, 252 

Gluttony extraordinary, 141 

Gold, digging for, 199 

— in Victoria, 198 

Gorilla, a live one in England, 25 
Governor, an improved clock-work, 200 
Gramme's magneto-electric machines, 

111 
Grape-growing, 43 
Green, a new emerald, 213 

— baryta, 214 
Growth of plants, 45 
Guiana, natives of British, 4 
Guinea, natives of New, 8 

Gun for foggy weather, a great, 238 
Gymnastic exercises, the effects of, 160 

IIaiu changing colour, 159 

— colour of, in Germany, 1 

— how to change its colour, 131 
Ilure, an artificial, 270 

Harvest bugs, attacks of, 24 
Hawsers, steel wire, 237 
Health of great cities, the, 159 

— water and, 155 
Heat, 92 

— our daily supplj of, 91 

— the sun 8, utihzed for industrial 

purposes, 92 
Heating, illumination and, 186 — 192 

— on a large scale, 191 
Height of British soldiers, 5 
Heights, measuring, 127 
Helleborus, powers of the, 44 
Hemp from Japan^ 49 
Highlands, geological formation of the, 

78 
Hill-masses, fall of, 78 
Home, not at, 134 
Honey Y what is, 18 
Horned men in Africa, 3 
Horee-cleaning by machinery, 202 
Horses' brains, iS 
Horses, roughing, 231 ; easy work for, 

231 
Human race, common origin of tho, 12 

— — the, 1—15 
Humming-bird, a plea for the, 24 
Hydrogen, about, 124 
B/drophohia, its treatment in China, 164 

Ic£, impure, 157 
Ice-rink, a realj 203 



Illumination and heating, 186 — 192 
Illumination, electric, 111 
Imagination, the foi-ee of, 161 
Impressions of plants, taking, 42 
Incandescent light, a new, 1% 
India, British, ornamental callings in, 
10 

— coffee-growing in, 48 

— eating in, 145 

— wild beasts in, 16 
India-rubber plantations, 38 
Injection, food administered by, 162 
Ink, a river of, 61 

Insecticide, a new, 136 
Ipswich, spelling of, 250 

— time-keeping in, 130 
Irish iu Great Britain, the, 12 
Iron, cement for, 207 

— Japanese, 208 

— preserved from rust, 208 

— rusting of, 123 

— sheets thinner than paper, 208 
Ironmaking process, a new, 207 
Italy of the far East, the, 61 

Japan, animal life in, 26 

— hemp from, 49 

— lacquer-ware in, 215 
Japanese compass, 261 

~ iron, 208 
Jewish school-children in Germany, 1 
Jordan Valley, in the, 79 

Kalbidbscope, a new form of, 93 

Kangaroos, eating, 18 

Keely motor, the, 204 

Kent's cavern, exploration of, 80 

Kholand, the Khan's palace in, 66 

Krupp guns, the largest of the, 221 

Lacquer-ware in Japan, 216 
Lake, a boiling, 60 

— of hot water, 62 
Lead in vegetables, 166 
Leather, artificial, 216 
Legends, Calif ornian, 12 
Life in ocean depths, 18 

— without light, 99 

— saving trunk, a, 235 

— vessel, a circular, 238 
Light and electricity, 93 

— and vision, 93 — 103 

— its action on artists* colours, 94 

— life mthout, 99 

— mechanical action of, 96 
lA^\v\Xv^\\axi%, carrier pigeons in, 19 
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Lightning, a new form of, 110 

— figures, 110 

— protection of buildings from, 

119 
Lights, coloured, 93 
Lignose, a new explosive, 219 
Lioness, the Dublin, 27 
Liverpool landing-stage, the, 194 

— overcrowding in, 253 
Lock-makers and lock-breakers, 256 
Locomotion, 227—242 
Locomotive statistics, 229 
Locusts, a use for, 20 

Log for measuring the speed of ships, a, 

236 
Londonderry, prehistoric remains near, 7 
Ludwigite, a new mineral, 198 
Lunatics, the effect of the sun upon, 156 

Machinery, photo^aphing, 224 
ISlachines and machmery, 200 — 205 
Mackerel sky, physical explanation of 

the, 88 
Made ground, 184 

Madrid, the new market-place of, 194 
Magnetic island, a, 59 
Magnetism, electricity and, 100—121 

— velocity of, 109 
^^lagnets and magnetism, 112 
Man, the ancestor of, 4, 6 
Manna, 45 

Manufacturers, electricity for, 112 
Manufactures, 206—222 
M^ps on a small scale, 223 
Market-gardening near Paris, 47 

— gardens, orchards, and woods, 44 
Marriage of near kin, the, 168 
Measures, weights and timekeepers, 

127—130 
Meat, fresh, jfrom America, 149 

— the preservation of, 144 
Mechanical horses and steam men, 201 
Medical, 155—179 

— learning in ancient Egypt, 178 

— men, long life for, 160 

— — the future of, 179 

— relief in Scotland, 168 
Mediums, certified, 11 
Meerschaums, cheap, 252 
Merchants, electricity for, 112 
Mesmerism at the British Association, 9 
MetalUc reflection, 95 

Metals, sounding powers of, 105 

Meteoric stone, a, 246 

Meteorology, 84 — 91 

Meteors, 243, 244, 246 

Metric weights and measures, 127 

Milk and tainted moat, 148 

— the effect of cold on, 142 



Milk, the setting of, 146 
Mind in plants, 50 — 51 
Mineral, a new, 199 

-- substances in drinking water, 
176 
Minerals, mines and, 198, 199 

— ofEurope, the, 198 
Mines and minerals, 198, 199 
Miscellaneous, 250, 276 
Missing link, a, 12 

Moncrieff", Mr. D. Scott, on his tramway 

car, 234 
Money boxes, mechanical, 136 
Monkey-fruit trees, 49 
Motion, rates of, 261 
Mouldings, a new method of polishing 

182 
Moy, Mr., steam-engine invented by, 

241 
Mushroom tribe, reproduction in the, 39 
Music from gas bumera, 104 

Narcotics, the abuse of, 166 

Navvy, a steam, 200 

Nei-vous system, diseases of the, 171 

Nest-building fish, a, 31 

New buildings, healthiness of, 185 

— Caledonia, in, 26 

— Granada, palms in, 37 

— Guinea, exploration in, 65 

— — See also Guinea, New. 

— Hebrides, inhabitants of the, 2 

— Zealand, bii'ds for, 19 . 

— — flax from, 48 
Nip, the frequent, 166 
Nutritive food, 145 

Occupations in British India, 10 
Ocean circulation, 60 

— deposits and tiieir origin, 81 

— depths, life in, 18 
Old age, 6 

— dying of, 167 . 
Opium and its effects, 275 
Optical experiment, an, 93 
Orchards, woods and market-gardens, 44 
Ostrich appetites and ostriches' nests, 17 

— eggs, hatching, 29 
Ovcrcrowdmg in Liverpool, 253 
Oyster supplies, our, 150—154 
Oysters, Portuguese, 141 

— very Uke native, 146 • 
Ozone, artificial, 124 

— in the air, 122 

— in the atmosphere, 89 

Paint solvent, a new^ 214 
Ya\e%^e, cx^orav^ ^q-^'-sbl^^ 
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r.ilpitation, how to arrest, 171 
Panic, a vit'tim of a, 27 
l*;ipcr barrels, 220 

— barrels and pails, 217 

— board, a new, 218 

— box making machine, 203 

— egg cups, 134 

— from peat, 219 

— hard and tough, 217 

— imitation of leather, 218 

— making, 44 

— — machine, a, 202 

— wheels of, 217 
Papuan bows and anows, 11 

— race, the, 2 
Paraffin, 187 

Paris, nijuket gardening near, 47 
I'arnassia, flowers of the, 35 
Patents in Franc«, 274 
Pavements, the battle of the, 18-3 
Pa\'ing with pig-iron, 194 
Peat beds, the imnortance of, 88 

— paper from, 219 
Petroleum as fuel, 189 

— dangers of, 191 

— deprived of odour, 188 

— in Gallicia, 251 
Phihidelphia Exhibition, the, 284— 

285 
Phosphor bronze, 219 
Phosphorescence? what is, 115 
Photo baths, protecting, 225 
Photographing sound, 106 
Photography, 223—226 
I*hoto-stereotypy, 224 
Physic in fooa, 174 
Physicians, photograpliy for, 224 
Pigeons. See Carrier Pigeons 
Pigeons on the win^, 22 
Pig-iron, paving with, 194 
Pigment, a new, 213 
Pigs, making them move on, 19 
Pine and fir, 42 
Pints and quarts, a complaint about, 

129 
Pisi'iculture, 30 
I'itcairn Island, a visit to, GG 
Pitch-fumes for whooping-cough, 171 
Planets, minor, of 1875, 210 
Plant-life, lowest foim of, 41 
Planting, encouragement of, 41 
I^lants in the dairy, 40 
Plants, mind in, 50—51 

— the world of, 35—58 
Plate-swimming, 240 
Viayini;-cnY([s, novel, 250 

Pncumntic trajismission of Idegtama, 
195 
roisouj Cobrsij 19 



i Poisoned bows and arrows, Papuan, 11 
l^oisonous mushroome, an antidote to, 

158 
Poisons, a general antidote for, 167 
Poisons in Austria, traffic in, 168 
Port wine, adulteration of, 148 
I'orter and ale, London, 143 
Portuguese oysters, 141 
Post, live animals by. 28 
I'otatoe-disease, the'rangus of the, 56 
Pottery work in Fiji, 3 
Poultry, machine for fattening, 141 
Prehistoric remains near Londonderry, 7 
Prehistoric spectacles, two, 3 
Prescriptions, making up, 173 

— using old, 161 
Preservation of meat, the, 144 
Printing colour, a new black, 214 
Psychological phenomenon, a, 169 

Quarts and pints, a complaint about 
129 

Eadiometer, the, 94, 96, 97, 99, 103 

— the, and sound, 106 
llailway classes, varied colours for, 227 

— ills, remedies for, 227 

— travellmg, rapid, 227, 230 
K^dlways of the wprld, the, 229 

one-rail, 228 
fiain enough for everybody, 84 

— the chemistry of, 15K2 
Ilainbows, intercrossing, 89 
llalnfall of 1876, the, S 
llain-gauge, an electrical, 86 
Rains, floods, rivers, and seas, 69 
Rates of motion ^ 261 

Red, a new aniline, 214 
— snow near London, 89 
Reflection, metallic, 95 
Reptiles, winged, 83 
Resisting medium in space, 244 
Rheumatism, a new cure for, 173 

— caustic ammonia in, 158 
Rice, wheat, and beans, 160 

Rings of smoke, 260 

Road-indicator for railways, 229 

Rock on fii-e, a, 35 

Rodiyas of Ceylon, the, 9 

Root-marks on stone, 79 

Roots, hard-working, 39 

Rosemary, wild, 50 

Roses, black, 46 

Rotatory engines, 201 

Roughing horses, 231 

Rushes, serviceable, 43 

lluskin.^ Mr., on precious stones, 136 
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Safety-lamps, an improvement in, 

190 
Salicylic acid, the virtues of, 173 
Sandnills in motion, 59 
Sand, musical, 107 

Santa Cruz Islands, inhabitants of the, 2 
Sausages, fish, 144 

Savage life in the South Sea Islands, 2 
Sawing by electricity, 112 
Scales, improved weighing, 130 
Scarborough, the climate of, 87 
School-boys, work and play for, 27G 
Science, popularising, 245 
Scientific apparatus, loan collection of, 
277, et aeq, 

— institutions, 274 
Scotland, medical relief in, 168 
Screws on a large scale, 206 
Scutari, English cemetery at, 62 
Sea, lighting up the, 109 

— new method of sounding the depth 

of the, 240 
Sea-birds in France, 16 
Seasons, effect of, on the body, 1 
Seaweeds, a new use for, 131 
Sebastopol, present appearance of, 62 
Sensations, our, 94 
Settle Caves in Yorkshire, the, 80 
Sewage, a new use for, 187 

— utilization of, 123 
Sewing-machines, shuttles for, 200 
Shafting accidents, the prevention of, 

201 
Ship, an old, 237 
Ships, electric lights for, 110 

— in distress, help for, 238 
Show, the end of a ^vild-bcast, 21 
Shuttles for sewing-machines, 200 
Sight and what it tells us, 101 
SignaUing-system, a, 235 
Signals, sea, 236 

Silicate cotton, 222 

Silk crop of 1874, the, 209 

Silks, cleaning, 137 

Silkworms hatched by electricity, 112 

Sky, cannonading the, 84 

Sleep and dreaming, 268—270 

— can one be ana)sthetised during ? 

163 

— poisoned, 155 

— unwilling, 161 

Smith, Mr. W. C, on the fungus of the 

potatoe disease, 56 
Smoke, rings of, 250 
Smokers, a caution to, 220 
Snake-bite, 165 

— story, n, 25 

Snakes, bow to deal with poisonous, 22 
Show, red, near London, S9 



Soap, the danpfcrs of, 173 

— plant, the, 39 

— weed, the, 44 
Soldiers, height of British, 5 
Sorrowful tree, the, 46 
Sound, 104—108 

— photographing, 106 

— writer, a, 106 
Sounding, the deepest, on record, 60 
Sounds extinguishing sounds, 104 

— we can hear, what, 105 
South Seas, savage life in the, 2 
Space, resisting medium in, 244 
Spark, electric, 109 
Sparrows and beetles, 28 
Speaking by telegraph, 116 
Spectrum apparatus, 245 
Spiders' webs, threads from, 17 
Spuits from Russia, 148 
Spiritualistic photography, 223 
Spoken words, machine for writing, 106 
Spontaneous combustion, 186 

Spots on the sun, 88 

— and storms on the 

earth, 87 
Spray producer, a cheap, 174 
Spring flowers, 48 
Standards wanted, new, 128 
Stanley, Mr., in Central Africa, 73 
Steam-carriages on common roads, 232 ' 

— engines in the world, the, 227 

— men and mechanical horses, 201 

— velocipedes moved by, 234 
Steel cut by friction, 206 

— large ingots of, 208 

— making at home and abroad, 207 
Steppes of Turkestan, in the, 63 
Stimulants in fever, 171 
Stomach-pump, the, 162 

Stones, precious, 136 

Storms on the earth and spots on the 

sun, 87 
Stove, an improved, 189 
Stoves and grates in new rooms, 191 
Streets, the names of London, 256 
Stupidity, vegetable, 36 
Sub-Wealden boring, the, 82 
Suds from the washing of wool, a use 

for the, 215 
Suez Canal, in the neighbourhood of 
the, 91 
— the, 59, 196 
Sugar, improved, 141 
Sulphur, a shower of, 41 

— in gas, 190 
Sun, the, its effect on lunatica^ VS^ 
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Swininung-platc, 240 

Tahle napkins, notes on, 133 
Tablespoons and teaspoons, 162 
Tanning, improvements in, 37 

— rapid, 221 

Tea, flowers for perfuming, 46 

— the cultivation of, 63 

— -tree, the, 45 
Teeth, artificial, 274 

Telegrams, the pneumatic transmission 

of, 195 
Telegraph apparatus, a new, 113 

— Rpoaking by, 116 

— wires, dangere of, 235 
Temperature of the Atlantic Ocean, 

the, 68 
Test paper, a new, 125 
Thin, growing, by the seaside, 173 
Tliread bv a new process, 216 
Threads from spiders' webs, 17 
Thunderstorms, in Gormanv, 89 

— on, 111 ' 

Tides on our shores, the, 256 
Timber, how to choose, 38 

— preservation of, 35 
Time-keepei-s, weights and measures, 

127—130 
Time-keeping behind the age, 130 
Toad, uses of the, 16 
Tomato-leaves, singular property of, 41 
Tomatoes in favour, 40 
Torpedo boat, a Oeiman, 261 
Toy, an ingenious, 252 
Tratlition, a cmious, 274 
Train, stopping a, 228 
Tramway car, self-propelling, 233 
Transit instruments, portable, 243 
Travellers' tales, 59—77 
Tree-frog's eggs, 17 
Trees of Califoniia, 36 
Tricycle velocipedes, 234 
Tuning forks, new, 105 
Timnelling works, gigantic, 196 
Turkistan, ruined city in, 63 
Twins, 265 
Tyndall, Professor, on atmospheric 

germs, 257, et scq. 
Type-setting machine, a, 202 

Ulcers, earth- treatment for, 168 
Umbrella-rig for ladies, 136 

Valorous, voyage of the, 18 

Vanadium as a photographic agent, 225 

Yarmsh for photographs, 223 

Vases, cut flowers in, 43 
Vegetable stupidity, 36 
Veheipedea moved by steam, 2S4 



\ 



Velocity of magnetism, 109 
Venus's fly-trap, 37 
Victoria, Gold m, 108—276 
Victoria Institute, 273 
Victoria Regia^ leaf of the, 42 
Vines, remedy for the oidium of, 37 

— to protect from frost, 38 
Violin, the elliptical, 104 
Vision, light and, 93—103 
Volcanic phenomena of 1875, 262 
Vulture, how it is bald, 16 

Walkers, for fast, 234 

Wallace, Mr. A. R., on Mr. Darwin, 6 

Warm weather^ diet for, 143 

Washing machine, a new, 137 

Wasps, ants, bees, and, 31 — 34 

Watch-ticking experiments, 170 

Water and health, 155 ; drinking, 144 ; 
mineral substances in drinking, 176 ; 
stores of, underground, 81 ; the use of, 
146; tipplers, American, 150; com- 
munication, improved, 238 ; drinUers, 
for, 147 

Watercress, the \'irtue8 of, 174 

Watering the streets on chemical prin- 
ciples, 122 

Water-pipes of cement, 180 

Water-power, wasted, 193 

Weights, measures, and time-keepers, 
127—130 ^ ' 

Westminster clock, 129 

Wealemefiia, 129 

Wheat, rice, and beans, 150 

Whooping-cough, the fumes of pitch 
for, 171 

Wild beast show, the end of a, 21 
— beasts in India, 16 

Window gardening, 135 

Wine, the art of plastering, 149 

Wines, dishonest dealings with, 139 

Winged reptiles, 83 

Winter of 1875-76, the, 84 

Wood for wall-paper, 214 

— rendered fire and water-proof, 181 

— the strength of, 181 

Woods, orchards, and market gardens, 44 

— sounding powers of, 106 
Wool, furnace, 222 

Worms, showers of, 26 
Wounds, the cure of, 164 
Writer, the tvpe, 201 
Writing by electricity, 112 

— spoken words, machine for, 106 
Yacht, a cucular, 236 
Yarn and thread by a new process, 216 



BKADBU»Y, AOOTW, & CO., 1?^Wtl»a, ^«Vt»^\K»&s 



The Year-Book of Facts for 1874 and 1875 Is In Print, and 

can still be obtained. 



Price 2s. 6d. boards ; cloth, 3s. 6d. 
THE 

YEAR-BOOK OF FACTS 

IN 

SCIENCE AND THE ABTS, 

Exhibiting the most important Discoveries, Inventions, and Improvements 
in Mechanics and the Useful Arts, General Science, Electricity, Chemistry, 
Zoology, and Mineralogy, Meteorology, and Astronomy. 

IN THE 1874 VOITTME WILL BE FOTTND THE FOLLOWING 

IMFOBTANT ABTIGLES:— 

Dr. Tyndall on the Atmosphere in relation to Fog-signalling. 

Dr. TyndalPs Belfast Address (a full abstract). 

Professor Jellett on the Domain of the Physical Sciences. 

Scientific Balloon Ascents. 

Standards of the Royal Mint. 

Spontaneous Combustion. 

Professor Huxley on Priestley's "Work. 

Adulterations. Explosions. 

Fireless Locomotive. Steam Tramways. 

The Channel Tunnel. 

Sir John Lubbock on Bees and Wasps. 

The Carnivorous Habits of Plants, by Dr. Hooker. 

Captain Tyler on Railway Accidents. 

THE VOLTTME FOB 1875 CONTAINS:— 

Professor Balfour Stewart's Bristol Address. 

Professor Tyndall on Sound. 

Professor Frankland on River Pollution. 

Sir John Hawkshaw's Address. 

Insectivorous Plants (Illustrated). 

Professor Cornu on Light. 

Gun Cotton Water Shells. 

Transit of Venus. 

Aerial Explomtion. 

&c., &c., &c. 

Annual subscribers to the Year-Book op Facts will become pos- 
sessed of a most valuable library of reference. Each yearly Volume gives 
a concise summary of important scientific events, and is indispensable to 
all who wish to possess a faithfiil record of facts in Science and the Arts. 

THE YEAR-BOOK OF FACTS FOR 1874-5 CAN BE HAD BOUND 
IN ONE VOLUME, IN CLOTH GILT, ?^Ci^ <5»%. 

LONDON : WARD, LOCl^, i^X^ ^X\]S^^ 
WARWICK HOUSE, PA,TMajoaTiKSS; ^cr«i^ ^-^- 



Nevi Books and New Editions. 



Demy Btb, bdf-reu, price isn Wiih Mipi nod tUiutraHonu 

BEKTOira DIOTIONABT ofUKITERSAI. IHFORIUTION, 

KtoZt compniinc GcoiTsphy^ BLojnpliy, Hittory, MythoToKyi Biblical Kuoft- 

l«l(e, Cbronalogy, wilh llie r 



KunMiIt. ud Clma^an^lii 



jvfllstorTi fllppupli)'. Mylhokcy. Bi 



In T*a Volt., price ■»,, hilf-b^UDd, ihe Reviied ud Enlarged Edltioa, nei 

lllustnted by iiS rull-pase >nd i.sooimallet Engravings. 

BEBTON'S SOISNOB, ART, AND UTERATURE : A Die- 

: Moral, Mjlbemltical, Physical, and Natnlal Sciences ; a plain D«cripti 
' the Art! : aninleiutiiig Synopsis □[ Lileraiy KnovdeilgE, wiihlhe Pronunc 
asd ElymolDEy a( every leading term. The woik bsi been nith pa\ 
Reriscd, t^iilai^ed. and newly Illustrated. 

*,* Tkire ii la vfbimt eiiaHl comfaratU la Ihit far tki ammnt o/'ia/c 
tin amfrasfd ntt a tmall tfaa. AmnrH tmrtt sn TtcAnical Scu^ 
InftrmaUeo.lhtnUtuvalamtlhat can it mon in/tly ramniirmUJ It lim 
ilaJtua, ff radical me*, tkaa Bttlnn'i ScittUific Viilimary. 



HalF-bound, ft. td,; halFcalf, lof. td., copiously Ilhislraled. 
BEETOH'S DICTIONARY OF NATUDAI. HISTORT: A 

compendioui Cyclopzdia at Ihe Animal Kingdom. Illuilrated bf upwards oC 

aoo EngrnvingL 

PlaiHfy mrilltn and cirrMly illuitralcd Wermatien «*m Ikt Animal Kixe- 
dim 11 CHlilted U rafk kigh aman,;st lAl aids Ib Inioivlrdgr, aitd vn Mitvt Ikal 
IMcfrrunt nwr* mli mslirially assilt rtadcTI and tlvdenlt in fellinviiig Ihlir 

to tvtry-day qutxtiom iH Natural History. 



Haltbound, price 71. 6d. : balf-cBlf, loi. id. 
BEETON'S DICTIONARY OP BIOQRAFHY : Being the Lives 
of Eminent PersDU of all Times. With the Pionunciationorevery Name. Illus. 
trated by Portraitf, Ecgiaved arier Original and Authoritative I'ictuies, Prints, 
&c. Containing in all upwards of Ten Thousand Distinct and Complete Anicles. 
Tkit BiocKADiiCAL DiCTioHABV conlaiiH, in til moil comfiacl form tmtiHc, 
andviitkinacoiKfattof xomo 100 or iaafaga, an account Iff IhiLisit of Notable 
and Eniatnt Mm and WoKint in all tfochc The PorlraiU, printed en f ■ ■ 
' " ■ "r, are faithfully reproduced from ori^nal or auiiorilativo tourcet. _ ..,__ 
mvingtform a lelally new feature in BasTON's Biocbapbical Dictiokakv, 
aiBiniaffeandiii Ihe Ftret Editien. 

Published by Ward, Lock, and Tjiler, 



New Books and New Editions. 



Half-bound, price ^s. 6d, ; half-calf, los. 6d. 

BBETON'S DICTIONAKY OF GEOGHAPHY: A Universal 
Gazetteer. Illustrated by Coloured Maps, Ancient, Modern, and Biblical. With 
Several Hundred Engravings of the Capital Cities of the World, English County 
Towns, the Strong Places of the Earth, and Localities of General Interest, in 
separate Plates, on Tinted Paper. Containing in all upwards of Twelve Thousand 
Distinct and Complete Articles. Edited by S. O. Bbbton, F.R.G.S. 



Now Ready, cloth gilt, 1,536 pages, price ^s. 6d, 

BEETON'S LAW BOOK. A Compendium of the liiw of England 
in reference to Property, Family and Conuncrcial Affairs, including References 
to about Ten Thousand Points of Law, Forms for Legal Documents, with nume- 
rous Cases, and valuable ample Explanations. With a full Index — 25,000 refer- 
ences, every numbered paragraph in its particular place and under its general head. 

How frequently a want is felt of better legal knowledge upon points which con- 
tiuually arise in the practical experience of most persons. To supply this want is 
the aim of Bebton's Law Book. // will le found a most valuable and reliable 
work for consultation on all ordinary legal questions^ 



Two Hundred and Fifty-third Thousand. 
New Edition, post 8vo, half-bound, price ^s. td. ; half-calf, los. 6d. 

BEETON'S (Mrs.) BOOK OP HOUSEHOLD MANAGEMENT. 

Comprising every kind of Practical Information on Domestic Economy and 

Modem Cookery, with numerous Woodcuts and Coloured Illustrations. 

" Mrs. Isabella Becton's ' Book of Household Management* aims at bcine a compendium of 
household duties in every grade of household life, fron". the mistress to the maid-of-all-work. It is 
illustrated by numerous diagrams, exhibiting the various articles of food in their original state, 
and there are also coloured plates to show how they nught to look when dished and ready for the 
table. The verdict of a practical cook of great experience, on returnin.,' the book to hor mistress 
was, * Ma^am, I consider it an excellent work ; it is full of useful information about everjrthing, 
which is quite delightful ; and I should say anyone might learn to cook from it who never tried 
before."— 7** Athenoeunt. 

Price 7*. 6</., Coloured Plates; half-calf, los. 6d. 

BEETON'S BOOK OP GARDEN MANAGEMENT. Em- 
bracing all kinds of Information connected with Fruit, Flower, and Kitchen 
Garden Cultivation, Orchid Houses, Bees, &c. &c. Illustrated with Coloured 
Plates of surpassing beauty, drawn from nature, and numerous Cuts. 



Half-bound, price js. 6d. ; half-calf, zof. 6d. 

BEETON'S BOOK OP HOME PETS : Showing How to Rear 
and Manage in Sickness and in Health— Birds, Poultry, Pigeons, Rabbits, Guinea 
•Pigs, Dogs, Cats, Squirrels, Tortoises, Fancy Mice, Bees, Silkworms, Ponies, 
Donkeys, Goats, Inhabitants of the Aquarium, &c. &c. Illustrated by upwards 
of 200 Engravings and zz beautifully Coloured Plates by Hakkison Wbir and 
F. Kbvl. 



Published by Ward^ Locky and Tjicr* \^ 



New Books and New Editians. 



One Thousand IHustratlons, price xof. €d.t half-bound. 

The Self- Aid OyolopflBdla for Self-Taught Students. Compris- 
ing General Drawing ; Architectural, Mechanical, and Engineering Drawing ; 
Ornamental Drawing and Design : Mechanics and Mechanism; the Steam Engine. 
By Robert Scott Burn, F.S. A.E., &c.. Author of " Lessons of My Fann/°&c. 
690 pp., demy 8yo. 

Just Published, crown 8vo, cloth, price 7«. &/., New and Revised Edition. 

A Million of Facts of Correct Data and Elementary Informa- 
tion in the Entire Circle of the Sciences, and on all Subjects of Speculation and 
Practice. Much Enlarged and carefully Revised and improved, and brought down 
to the Present Year. A large amount of New Matter added. 

Handsomely bound, 7«. 6i/. 

Treasury of Natural Science. From the Gennan of Professor 

ScHOEDLSR, with uumerous Additions bv Hrnry Msdlock, F.CS. Foorth 
Eitition. ¥^th cc^ious Index, and upwards of 500 Engravings. 



Now Ready. New and Revised Edition, demy 8vo, cloth, m. 

Drawing Book (The Illustrated). Comprising a Complete Introduc- 
tion to Drawring and Perspective ; with Instructions for Etching on Copper or 
Steel, &c. &c. By Robbrt Scott Burn. Illustrated with above 300 Subjects 
for Study in every branch of Art 

Demy 8vo, cloth, m. 

Architectural, Engineering, and Mechanical Drawing Book 

(The Illustrated). By Robrrt Scott Burn. With 300 Engravings. 

New Edition, Just Ready, demy 8vo, cloth, 9/., 144 pp. 

Steam Engine (The): Its History and Mechanism. Being Descrip- 
tions and Illustrations of the Stationary, Locomotive, and Marine Engine. By 
Robbrt Scott Burn. 

Demy 8vo, cloth, 91. 

Mechanics and Mechanism. By Robert Scott Burn. With 

950 Illustrations. 

New Work on Ornament and Design. Demy 8vo, cloth, 91. 
Ornamental Drawing and Architectural Design. With Notes, 

Historical and Practical. By Robert Scott Burn, Author of "The Illustrated 
Drawing Book," &c. &c. With nearly 300 Engravings of Interior and Exterior 
Decoraiions for Churches, Houses, &c., &c. 



/ 



Publislud by Ward^ Lcck^ and Tyler. 
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New Books and New Editions. 



ENTIRELY NEW EDITIONS, 

Fairy Tales. By Hans Christian Andersen. With loo Illus- 
trations and Fourteen Coloured Pictures, and Life of the Author. In One hand- 
some Volume, demy 8vo, cloth gilt, 74. td. 

Andersen's Popular Tales for Children. With many full-page and 

other Illustrations. Crown 8vo, cloth gilt, 35. 6</.; with Coloured Illustrations, cloth 
gilt, gilt edges, SJ. 

Andersen's Stories for the Young. With many full-page and 

other Illustrations. Crown 8vo, cloth gilt, 3;. td. ; with Coloured illustrations, 
cloth gilt, gilt edges, 54. 

The Hans Andersen's Story Books for the Young :— • 

Fcap. 8vo, cloth gilt, ix. 



1. The ChristmasTree. 

2. The Garden of Pa- 

radise. 

3. The Willow Tree. 

4. The Silent Book. 



5. The Little Mer- 

maid. 

6. TheSilvfr Shilling. 

7. The Snow Queen. 

8. The Ice Maiden. 



9. Little Ida's 

Flowers. 
10. Little Tuk. 
XI. What the Moon 
Saw. 



BOOKS ON ETIQUETTE AND POLITENESS. 

The Manners of Polite Society. Complete Etiquette for Ladies, 

Gentlemen, and Families. Crown 8vo, cloth gilt, 3X. td, 

THE SHILLING ETIQUETTE BOOKS. 

1. The Complete Etiquette for Gentlemen. 

2. The Complete Etiquette for Ladies. 

3. The Complete Family Etiquette. 



MRS. WARREN ON COOKERY. 

The Sixpenny Economical Cookery Book, for Housewives, Cooks, 

and Maids of all Work. With Advice to Mistress and Servant By Mrs. 
Warren. 

Now Ready. 

Love Lyrics. A Book of Valentine Verses for Young and Old. 
Containing Sentimental and Satirical Valentines, Birthday Greetings, Valentines 
for Children, &c. 64 full-page and many other Illustrations. Crown 8vo, cloth 
gilt. 5*. 

Entirely New and Revised EDiTioN.^Crown 8vo, cloth gilt, is. 
Captain Crawley's Handy-Book of Games for Gentlemen. 



Billiards. 

Bagatelle. 

Chess. 



Ecart6. 

Draughts. 

Backgammon. 



Whist. | Cribbage. 

Euchre. I Bezique. 

Loo. I Dkole. 



And all the Round Games. 



Published by Ward^ Lock^ and Tjfler. 



Now Ready, price zof. 6(/., a New Volume by Hbnry Southgatb, Author of 
" Mauy Thoughts of Many Minds/' "Musings About Men/'&c 

Noble Thoughts in Noble Language : A Collection of Wise and 

Virtuous Utterances, in Prose and Verse, from the Writings of the Known Great 
and the Great UnknowH. With an Index of Authors. Compiled and Analytically 
Arranged by EIbnry Southgatb, Author of " Many Thoughts of Many Minds/' 
•* Musings About Men/' " Woman," &c. &c. 

This VtluKte will especially recommend itulf to thast who cam aj>/riciai€ and 
value the best thoughts of our best writers. 

Price One Guinea, exquisitely bound, clolh gilt and gilt edges, the Best Books ever 
produced iu Colours, and eminently fitted for I^sents. 

The Fields and the Woodlands. Illustrated by Painter and Poet. 

Consisting of Twenty-four Pictures, printed in the highest style of Chromographic 
art, by Lbighton Brothers. With Verses of character and beauty appropriate 
to the Pictures. Printed on thick toned paper. 

Price One Guinea, uniform with the above. 

Pictorial Beauties of Nature. With Coloured Illustrations by 

Famous Artists. This magnificent book forms a Companion Volume to ** The 
F'ields and the Woodlands," and the splendid collection of Twenty-four Pictures 
is unrivalled by anything ever brought together within the botmds of a single 
volume. 

In One handsome Volume, cloth gilt, 151. ; elegantly bound la bevelled boards, 

gilt edges, price aif. 

Dalziel*8 Illustrated Arabian Nights' Entertainments. With 

upwards of aoo Pictures, drawn by J. E. Millais, R.A., J. Tennibl, J. D. 
Watson, A. B. Houghton, G. J. Pinwell, and T. Dalziel, together with 
Initial Letters, Ornamental Borders, &c., engraved by the Brothers Dalzibl. 

Beautifully bound in cloth gilt, price ^s. 6d, ; in bevelled boards, gilt edlges, 

price 10s. 6a. ; in morocco, price au. 

Dalziel's Illustrated Q oldsmith. Comprising * * The Vicar of Wake- 
field," "The Traveller," "The Deserted Village," *' The Haunch of Venison." 
"The Captivity: an Oratorio," "Retaliation," "Miscellaneous Poems," "The 
Good-Natured Man," " She Stoops to Conquer/' and a Sketch of the Life of 
Oliver Goldsmith by H. W. Dulcken, Ph.D. With zoo Pictures, drawn by G. 
J. PiNWBLL, engraved by the Brothers Dalzirl. 

Handsomely bound in cloth, gilt sides and edges, price az«. 

Old English Ballads. Illustrated with 50 Engravings from Drawings 
by John Gilbert, Birkbt Foster, Frederick Tayler, Joseph Nash, Georgb 
Thomas, John Franklin, and other eminent Artists. 

Fcap. 4to, cloth, gilt side, back, and edges, price 21J. 
Christmas with tlio Poets. A Collection of Songs, Carols, and 

Descriptive Verses reijting to the Festivals ot Christmas, from the Anglo-Norman 
Period to the Present Time. Embellished with 53 Tinted Illustratious by Bikkkt 
Foster. With Initial Letters and other Ornaments printed in Gold, and with 
Frontispiece in Colours. 



Published by Ward^ Locfe, and Tyler. 



Price ais., cloth gilt. 

Oharaoter Sketches, Development Drawings : Pictures of Wit 

and Humour, done in Permanent Lines for Posterity. By the late Charles H. 

Bennett and Robert B. Brough. 

By the testimony of all his contemporaries t the late C. H, Bennett was 
unegualled in his peculiar walk as a draughtsman. He certainly was unrivallett 
altogether in the thoughtfulness of his compositions. His early death was a great 
loss. As an author^ Robert Brough shares, to the full, in the general opinion 
entertained of his friend and colleague in the work now ^rst produced as a whole. 
He was a writer whose attainments were exceedingly great, and whose wit and 
humour have been universally acknowledged and enjoyed. 

On toned paper, beautifully bound, gilt edges, price 151. 

Poets' Wit and Humour. Selected by W. H. Wills. With 100 

Curious Engravings from Drawings by Charles Bennett and George Thomas. 
New Edition, richly bound, gilt edges, price iss. 

Sabbath Bells Ohimed by the Poets. With Coloured Engravings 
by Birkbt Foster. 

Appropriately bound, price 7^. 6d., cloth ; bevelled boards, gilt edges, los. 6d. 

The Pilgrim's Progress from this World to that which is to 

Come. By John Jjunvan. With a Memoir of the Author by H. W. Ditlcken, 
Ph.D., and 100 Page and other Illustrations by Thomas Dalziel, engraved by 
the Brothers Dalzieu 

New Edition, price 10s. 6d., appropriately bound. 

Pearls from the Poets. A Collection of Specimens of the Works 

of Celebrated Writers, with Biographical Notices. The Poems selected by H. W. 
DuLCKBN, Ph.D., M. A, with a Preface by the late Rev. Thomas Dale, M.A., 
Canon of St. Paul's. 

Price ais. 

A Beautiful Edition of the Holy Bible. With Illustrations 
selected from Raphael's Pictures in the Vatican, adapted by Robert Dudley. 
Superbly printed in Tints, with Gold Borders, in the highest style of Art. Magni- 
ficently bound in Relievo Leather, from a design by Owen Jones, with gilt red 
edges. 

Ditto, ditto, in elegant cloth binding, leather back, price los. 6d. 

Price One Guinea. New Edition. 

The Poetical Works of Edgar Allan Poe. With Illustrations 
after Tenniel, Birkbt Foster, Picksrsgill, &c.a and Head and Tail Pieces 
by Harry Rogers. 

Demy 8vo, price 7s. 6d:, handsomely bound ; half-calf, 10s: 6d. 

PALESTINE: Its Holy Sites and Sacred Story. 

Amply Illustrated with Maps and more than 300 Wood Engravings, executed 

by Eminent Artists; 

The design of the work is to provide a Consecutive History of Palestine, from the 
time of Abram to that of the final Destruction of Jerusalem under Titus.- It also 
furnishes, in immediate association with the events recorded, a Topographical 
Description of the Land. 



Published by Ward^ Lock^ and Tyler. k 



I 



I 




\ ^ 



- K\ 



London, 
fVarwtcA hcusef faUmoster Raw^ 



i» |00h8 antr flieto i^trt&ns 



PUBLISHED BY 



WARD, LOCK, & TYLER. 






,1 

I. 



? FAMILY READING AND REFERENCE. 
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TWO HUNDRED AND SIXTY-FIFTH THOUSAND, 
ew Edition, post 8to, half-bound, price ^s, 6d.i half-calf, xor. &^. 

Mrs. BEETON'S 
I OF HOUSEHOLD MANAGEMENT. 

prising every kind of Practical Information on Domestic Economy 

em Cookery, with numerous Woodcuts and Coloured Illustrations. 

>ena Beeton's * Book of Household Management ' aims at beine a compendium of 
MS in erefy grade of household life, from the mistress to the maid-of-all-work. It is 
samerons diajpnams. exhibiting the Tarioos articles of food in thefar or^rinal state, 
«uso coloured plates to show how they ought to look when dished and ready for the 
^ct of a practical cook of great expierience, on returning the book to her mistress 
I consider it an excellent work; it is full of useful information about eTerythlngl 
delightful ; and I should say anyone might learn to cook from it who ndver trira 



scond Edidan^ price One Guinea, doUx gilt, and gilt edges, 
(or in Two Volumes, 25^.) 

TON'S GREAT BOOK OP POETRY. 



ion and Kin^ Alfred's Boethius to Browning and Tennyson. Con- 
ly Two Thousand of the Best Pieces in the English Language. With 
the History of the Poetry of our Country, and Biographical Notices 
- P^resentins a Collection of Poems never before gathered together 
nits of a^MjUVohime. 

^'*^^^;^^^^^^^^f* ^ nprtstnUd in this Volumt, A te^araU 

? ^'*^^^^^^^^ " ^iograpkiesAs added to these. Thus, in one 

^'2^ res of the English Language, as seen in its 

^^ t less than a Thousand Volumes have been 

'orthjf to receive respect and regard from 

1 



'ard. Lock, and Tyler. 



! 2 New Books and New EditioKs. 



Demy 8yo, half-roao, price is*: l^t^th Blapt and lUustratioBSi 
BJ^XTOirS DIOTIONART of UNIVEBSAI. INFOR2CATION, 
A to Z, conprismg Geography, Biofniphy, History, Mythology, Biblical Kaofir- 
ledge. Chronology, with the Pronnndatioa of erery Proper Name. 

" The * Dictionary of UnlTertiU Infonutloa,' Just pabfidMd by Mr. S. O. Beetoo, nmpBei a 
dealderatnm macb mnd widely felt— that of a comprenenshre sret portable dlctionarf or proper 
Bamti The ' Ei>cyclop«dia Bntannica,* the * Banish Eacydopcdla*' and the other great oUiFBtts 
of hninaa knowledKe. in consequence of their hlni pric^ are accenible onlv to a few. In audi 
works no tpedal prormon is made for sopplyinff wort and comprehensiTe inronnation regazdiqg 
ladiTidoal words, arranxed in their alphanetfcaTorder, of the kmd moct Ukdy to be reqiured by 
the RTeat mass of general readers. Mr. Beetoo, to some extent, enters a new field In derot h y a 
DlcBonary exdusiVely to proper names in Geofirraphy, Histoiy, Bloeraphy, Mythology. BiMO 
Kaowledxe, and Chronology. In these pages condensation has been m every way soognt after, 
aad wt know of no work which suppUes oKire Informatkm at a smaller cost."— rA« Timtt. 



In Two Vols., price ax#., half-bound, the Revised and Enlarged Edition, newly 
Illustrated by xa8 full-page and 1,500 smaller Engravings. 

BEETON'S SGIENOE, ART, AND LITERATURE : A Dic- 
tionary of Universal Information ; comprising a complete Summary of the 
Moral, Mathematical, Physical, and Natural Sciences ; a plain Description of 
the Arts ; an interesting Synopsis of Literary Knowledge, with the Pronunciation 
and Etymology of every leading term. The work has been with great care 
Revised, Enlarged, and newly Illustrated. 

*«* Then is MO volume extant com^arabU to ihit for the amount of informal 
tioH compressed into a small space. Amongst works on Tecknical Science and 
Information, there is no volume thai can be more safefy recommended to teachers, 
students, or practical men, than Beeton*s Scientific Dictionary, 



Half-bound, ^s. 6d.; half-calf, zor. 6d., copiously Illustrated. 

BEETON'S DICTIONARY OF NATX7RAL BISTORT: A 
compendious Cyclopaedia of the Animal Kingdom. Illustrated by upward* of 
aoo Engravings. 

Plainly written and carefully illustrated information u^on the Animal Kmff' 
dom is entitled to rank high amount the aids to knowledge, and we believe tJutt 
the /resent work will materially assist readers and students injollowing thoir' 
examination of Comparative and Human PhysioU^, as well as give the answers 
to every-day questions in Natural History. 



Half-bound, price js. 6d. ; half-calf, zor. 6d, 

BBETON'S DICTIONARY OP BIOGRAPHY : Being the Lives 
of Eminent Persons of all Times. With the Prontmdation of every Name. Illus- 
trated by Portraits, Engraved after Original and Authoritative Pictures, Prints, 
&c. Containing in all upwards of Ten Thousand Distinct and Complete Articles. 

This Biographical Dictionary contains, in the most compact form possible, 
and within a compass of some 700 or Zoo pages, an account of the Lives of Notable 
and Eminent Men and Women in all epochs. The Portraits, printed on tinted 
paper, are faithfully reproduced from original or authoritative sources. These 
Engravings form a totally new feature in Bsbton's Biographical Dictionasy, 
none having appeared in the First Edition, 

I Published by Ward^ Lock^ and Tyler. 



Stwis and New Editions. 



asd, price jt. fj. : hilf-calC loi. 60. 
>NAB'7 of GEOaBAPHT: A UiUT«n>l 
>CDknndH>|i*,Aiidiii>t, McklBiLiindBlbUciil. Wub 
ingi of the Cinul atict of tlu Worid, ElIfLuk COWUT 
I of Ihe Einh, ud Localitiet of Gaxnl IntaeH, la 
IPapB. COBUlahif in ■nupinTdiofTwelreTlMuuad 
Ikki. Idiled by S. O. BsnvH, P.R.G,S. 

ly, ilolh gat, 1,536 paga, pries 71. &f. 
X)K. A Compendium of the Law of Engtuid 
Funilr lad ComniErcul ABain, Izicluding RdetBncn 
cnnu of Law, Foimi fa> Ltgtl DocumenU, with nume- 
UBple Ei^inatiDiu. With ■ full tnda—is.ocx) nfei^ 
llgrapb in Itl panicuLar place and under itl geneivZ head. 
ii/iil ef htiltr Ugal imrailidgr ufon fmHti vMei am- 
•^txpttimci q/ mast ftristii. to i%ffly lAiiviaiti ii 
Book. II mil bt /mmd a nail val^lt and nliaili 
! ffniimirf U£tU yiuttitiu. 

Edition noir Rodr, etegantlr bound, gOt edga, 
lie Title u4 FRmupiece, 71. 6d. 
fW MXEDLEWOSE. Con^tingof Inatrac- 
Dengni br Engtiib, German, and French Artiiti. 

ud Eagnved with tbe utmost Accuracy, and the 
luiBle for each PaOern nated. Cnm/riiiKf Tutiilg 
tetna, Crocbel Pattemi, Knitting and Meting Paltenu, 

upure Pattemi. In a^ upwaids of' Five Hundi^ 

w and OJd Stilchei. 

' HotiisHOLD Manacikeht taJra dm frtctdtmtt af 

ztatnct,/erLadiaUcimtuU,i<itlifi^ Imlrucliatin 
'trk,aiaipMlUna^tltiiiitlilyltandim/reatkailt 



or aAIU>BH ICAMAaSiaiMT. Ent' 
niution connected with Fniit Floirer, ud Kilcfaca 
d Housei, Beet, ftc &c iDuimted with Coknind 



nd, price jt. id 
w -gntjna 

P 



__,-*, and Tyler. 
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'ew Editions. 



./ 



out IV i600ki3r. 

'und, price u. 6d. each. 

Jeing a Dictionary of Every-day 

TON. 

.G: Being a Dictionary of Prac- 
brmalion. An entirely New Domestic 
lical Order, and usefully Illustrated. 

Gr : Being a Dictionary of Practical 



■•-. 



LIFE : A Dictionary of Rural Avo- 
.'ssary to the Management of the Farm, &c. 

RDS : Being a Dictionary of Every- 

riting, &c. &c. 



L's, 477 Recipes, and Formulae for Mistresses 
ith Coloured Plates, price is. 6d. 

iSHWOMAN'S COOKERY BOOK. . 

hes of Cookery, and accurate Descriptions of 
. V for the various Dishes. 

fes render ike Eighteenpenny Edition qf Tf.u 

)K absolutely unaj^rvachable in point of excel- 

ifijinitely more Recipes in this volume iluiu in 

.Vtety accuracy is beyond question^ and tlte addi- 

moves all possibility of successful rivalry which 

and ftieretricious displays. 



:any Engravings in the Text, and Coloured Plates, 
.produced by the best Artists. 

AY COOKERY & HOUSEKEEPINa 
. tions for Mistress and Servants, and a Collection of 
*jo^ Coloured Plates, showing the Modern Mode of 



T<^ jysig^^ '* also with Coloured Plates, price r*. 6<f. 
•j^C3t J3G^^ • Containing such full and 
enable tlxe Amateur to manage his own Garden. 



BOOIC OK K.KKKRKNCB ON GARDENING. 

>la2:c& sixid. EnS^^avings in the Text, price 3*. 6d, 
R.-K- OJF' *^ -r)AY GARDENING : 

r^ia. ^ ' Practice of Horticulture. 

^.^ * Water-colour Drawings, 



-M 



l^U 



Tyler. 
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New Books and New Editions. 



%ttizxC% ICtjal 39anbb00kB. 






Now Ready, in ■tronf Linen Covers, price xs. each. 
I. Property. 

s. Women, Children, and Registra- 
tion. 

3. Divorce ft Matrimonial Causes. 

4. Wills, Executors, and Trustees. 

5. Transactions in Trade, Securi- 

ties, and Sureties. 

6. Partnership and Joint- Stock 

Companies. 

7. Landlord and Tenant, Lodgers, 

Rates and Taxes. 

*«* Tfust Book* art as txcelleMi as ikey are cheap. The persevering lahmr 
devoted to their production has resulted in the classification and completeness 
which distinguisnes them among similar attetnpis. ^ Each one of the series has its 
own separate Index, and the amount of information is much greater and snone 
varied than the necessary levity of the title suggests. 



8.^Master8, Apprentices, SenrantSf 

* and Working Contracts. 
9. Auctions, Valuations, Agency, 
Games, and Wagers. 

xa Compositions, Liquidations} 
and Bankruptcy. 

XX. Conveyance, Travellers, and 

Innkeepers. 

19. Powers, Agrreements, Deeds, 

and Arbitrations. 



Cloth elegant, gilt edges, price 31. &fl, uniform with the " Book of Birds." 

BEETON'S BOOK of POULTRY & DOMESTIC ANIMALS ; 
showing How to Rear and Manage in Sickness and in Health — Pigeons, PoulUy, 
Ducks, Turkeys, Geese, Rabbits, Dogs, Cats, Squirrels, Fancy Mice, Tortoite% 
Bees, Silkworms, Ponies, Donkeys, Inhabitants of the Aquarium, &c. 



•-• This Volume contains upwards tf One Hundred Engravings and Fiv€ 
•ed Plates from Water-Colour Drawings hy Harrison Wbzr. 



Price 5f ., numerous Illustrations, cloth, gilt edges. 

BEETON'S HOUSEHOLD AMUSEMENTS AND ENJOY- 
MENTS. Comprising Acting Charades, Burlesques, Conundrums, Enigmas, 
Rebuses, and a number of new Ptuzles in endless variety. With folding Frontis- 
piece. 

In coloured boards, price 6d, (A wonderful Collection of Information.) 

BEETON'S COTTAGE MANAGEMENT. Comprising Cookery, 
Gardening, Cleaning, and Care of Poultry, &c. 

Published by Ward^ Lock, and Tyler. 



Cloth elegant, gilt edges, price 3^. 6d, 

BEETON'S BOOK OF BIRDS; showing How to Rear and 
Manage them in Sickness and in Health. 

*«* This volume contains upwards of One Hundred Engravings and Six ex- 
quisitely Coloured Plates, printed Facsimile from Coloured Sketches by Harrison 
Wbir. 
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J BOYS. 



, Rewards, or Gi/is io English Lads. 
■: with a view to thoir Jitness in manly 
. for Youth, amongst wh^m thoy otyoy 
never fl<ms, 

jx. cloth ; or cloth gilt, gUt edges, 6f. 
<0N. From the Rise of the Dutch^ 

•mweU. 

Barons' Wun ; or, How I won 

Edgar. 

air. J. G. EDGAR. 
J. Greenwood. 
By the Author of " WUd Sports 




I 



300 lUttstrations* 
1 Swift. 

.EL DSFOB. 

US. By the Author of "WUd 

WVOOD. 

the Ylotoria Gross. 
7 W.J. Broderip, F.R.S. 

and Oaptiylty. 
Including livmgstone's Discoveries 

i^eys ; or, Ninety Days in Apeland. 

TiLLOTSON. 



^ FOR BOYS. 

yages and Travels in the Arctic 
the English Expedition of 1875. By Jambs 
[Uustretions. Crown 8vo, cloth gift, 5^. 
nd Exploits in India, Africa, and 
m 8to, cloth gilt, gilt edges, 5x. 

mtlen*- ^ rers. ByW. H. 

3X. 6' 
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^ New Books and Niw Editions. 

NBW PRBSBNTATION VOLUMES FOR BOYS. 
i,o88 paces. Ivo, with numerous EngraTings, full-page and in the t^»t, do^ 

gilt, price 5«. ; gilt edges, o«. 

3. BSETON'S BRAYB TAIiES, BQLD BALLADS, AND 
TRAVELS BY SEA AND LAND. Cantainiitg: Historical Stories- 
Hubert Ellis — Ingonyama — Highland Regiments as they Once Were King 

of Trumps — Scientific Papers — Silas the Conjurer— Sports aad Pasdmes— 
^^ctoria Cross Gallery — ^The Zoological Gardens, &c. 

Cloth, pladn edges, 5«. ; gilt edges, <Sf . 

4. BEETON'S TALES OF CHIVALRY, SCHOOL STOBIBa 
MECHANICS AT HOME, AND EXPLOITS OFTHE ARMY AND 
NAVY. A Book for Boys. Illustrated by separate Plates and numennis 
Woodcuts inserted in the Text. 

Cloth, plain edges, sr. ; gilt edges, <Sf . 

5. BEETON'S HERO SOLDIERS, SAILORS, ft EXPLORERS, 

Gymnastics, Telegraphy, Fire Arms, &c. 1,088 pages, with 50 ftdl^pus 
Engravings on toned paper, and numerous Woodcuts. 

Ooth, plain edges, 5/. ; gilt edges, 6f. 

6. BEETON'S FAMOUS VOYAGES, BRIGAND ADVEN- 
TURES, TALES OF THE BATTLE-FIELD, &c Illustrated by sepa- 
rate Plates and numerous Woodcuts inserted in the Text. 

Jast Ready, Uniform with the above, cloth, plain edges, 5^. ; gilt edges, fa, 

7. BEETON'S VICTORIOUS ENGLISH SEA STORIES. 
TALES OF ENTERPRISE, and SCHOOL LIFE. lUusttated by7«2 
rate Plates and numerous Woodcuts inserted in the Text - 

i;iic l0tmg ^abiw' ^ibrarg. 

With Illustrations. Handsomely bound in cloth gilt, price 9«. 6</. 



6. Stories of Courage and Prin- 

ciple : or, Fit to be a Duchess. 
By Mrs. Gillbspib Smyth. 

7. Who are the Happy Ones P 



1. Sunshine and Rain; or, 

Blanche Qeveland. By A. E.W. 

2. Hoses and Thorns ; or, Five 

Talcs of the Start in Life. 

3. Bible Narratives ; or, Scrip- l ' or, Home Sketches. By theAuthor 

ture Stories. By the Rev. Frede- t of ** Quiet Thoughts for Quiet 

KICK Caldsr, M.A. I Hours/' &c. 

4. Pleasure and Profit ; or, Les- 

sons at Home. A Book for Boys 
and Girls. 



8. The Progress of Character ; 

or, Cliffethorpe. By H. Power, 

5, Country Pleasures ; or, The i 9. "What can She Do P By 

Cartertts. By A. E. R. I Rev. E. P. Roe. 



/ 



Published by Ward^ Lock^ and Tyler. 
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tor Ladies and Gentlemen. 

rs — Applications for Employment— 
1 vitations — Requests to execute Corn- 
Affairs, Visits, and Education; also 
•- Address, Commencement, and Con- 
•ng Letter- Writing generally. 8vo, x<. 

for Ladles. 6d. 
• for Gentle men. -6^/. 



Lock, and ' 



' ."> 




I 

lo Nov Boots ami New Editions. 



Now Ready, price lor. &^. a New Volame by Hsmnr Southgatb, Author of 
" Many Thoaghts or Many Minds/ ''^Musings About Men," &c. 

Noble Thoughto in Noble Language : A Collection of VHse and 

Virtuoos Utterances, in Prose and Verse, from the Writings of the Known Great, 
and the Great Unknown. With an Index of Authmrs. Com[Mled and Analytically 
Arranged by Hbnky Southgatb, Author of '* Many Thoughts of Many MiadjL^ 
*' MuMngs About Men," *' Woman," &c. &c. 

This Volume will especially ree»$Hmend itself U thou vtka can a^^rtcutU amd 
wdue the best thoughts of our best writers. 

Price One Guinea, exquisitely bound, cloth gilt and i^It edges, the Best Books ever 
produced in Colours, and eminently fitted for Presents. 

The Field! and the Woodlanda, Illustrated by Painter and Poet 

Consisting of Twenty-four Pictures, printed in the highest style of Chromographic 
art, by Lrighton Brothers. With Verses of character and beauty appnq[inate 
to the Pictures. I*rinted on thick toned paper. 

Price One Guinea, uniform with the above. 
Pictorial Beauties of Nature. With Coloured Illastrations by 

Famous Artists. This magnificient book forms a Companion' Volume to "The 
Fields and the Woodlands, and the splendid collection of Twenty*four Pictures 
is unrivalled by anything ever brought together within the bmmds of a sin^e 
volume. 

In One handsome Volume, cloth gilt, z5x. ; elegantly bound in bevelled boards^ 

gilt edges, price 2ix. 

Dalxiel'8 Illustrated Arabian Nights* Entertainments. T^th 

upwards of ooo Pictures drawn by J. £. Millais, R.A, J. Tbnnibl, J. D.. 
WATSON, A. B. Houghton, G. J. Pinwell, and T. Dalziel, together with 
lutial Letters , Ornamental Borders, &c., engraved by Uie Brothers Dalzibl. 



Beautifully bound in cloth gilt, price ^s. 6d. ; in bevelled boards, gilt edges, 

price zor. 6d. ; in morocco, price 21s. % 

Dalziel*s Illustrated Ooldsmith. Comprising '* The Vicar of Wake- 
field," •• The Traveller," " The Deserted Village," *' The Haunch of Venison," 
" The Captivity : an Oratorio." "Retaliation," "Miscellaneous POems," "The 
Good-Natured Man," " She Stoops to Conquer," and a Sketch of the Life of 
Oliver Goldsmith by H. W. Dulcken, Ph.D. With xoo Pictiures, drawn by G. 
J. PiNWBLL, engraved by the Brothers Dalziel. 

Handsomely bound in cloth, gilt sides and edges, price ax«. 
Old English Ballads. Illustrated with 50 Engravings from Drawings 
by John Gilbert, Birkbt Foster, Frederick Tavler, Joseph Nash, Gbosgb 
Thomas, John Franklin, and other eminent Artists. 



Fcap. 4to, cloth, gilt side, back, and edges, price 31J. 

Christmas with the Poets. A Collection of Songs, Carols, and 

Descriptive Verses relating to the Festivals of Christmas, from the Aoglo-Norman 
Period to the Present Time. Embellished with 53 Tinted Illustrations by Birkbt 
Foster. With Initial Letters and other Ornaments printed in Gold, and with 
Frontispiece iu Colours. 



Published by Ward, Lock, and Tyler. 
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'. c 3IJ-., cloth gilt. 

.opment Drawings: Plotures of Wit 

-n Liues for Posterity* By the late Charlbs H. 

-u coniefHporarUs^ ike late C. H, Bennett was 

■'k as a draughtsman, He^ certeunly was unrivalled 

of his compositions. His early aeatk was a great 

>\^ug-h shares, to the /ull, in the general opiniofi 

■- lleag ue in the work now^rst pro£teed aur a whole* 

'•ments were exceedinf^ly great^ atul witotei wit and 

achrurwledged and enjoyed, < 

. ... ^ 

beautifully bound, gilt edges, price t5t. 

ar. Selected by W. H. Wills. With too 
rawlngs by Charles Bbnnett and Gborgb Tico^fAS. 



n, richly bound, gilt edges, price x5x. 

L by the Poets^ With Coloured Engravings 



s 7«. 6^., cloth ; bevelled boards, gilt ed^es^ ^or. 6</. 

as from this World to that which is to 

t. With a Memoir of the Author by H-. W. Dulckbn, 
other Illustrations by Thomas Dalzwl» engraved by 



tn, price xof . 6^., appropriately bound. 
LB. A Collection of Specimens of the Works 
& Biographieal Notices. The Poea>s selected by H. W. 
with a Preface by the late Rev. Thomas Dalb, M.A.« 



rtists. 

jcuf* 

jn< 

e 



«tine, from the 

Itus. It also 

opognphical 
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Price %is. 

1 of the Holy Bible. With Illustrations 
Pictures in the Vatican, adapted by Robbrt Dudley. 
with Gold Borders, in the highest style of Art. Magni- 
Leather, from a design by Owbn Jombs, with gilt red 

binding, leather backj price zo^. &/« 
>u. New Edition. 

\ Allan Foe. With Illustrations 
^RSGiLL, &c., and Head and Tail Pieces 



.nely bound ; half-cal^ xor. (td. 

Sites and Saored Story. 

■ •■^""i ^oo Wood Engravings, executed 
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12 New Books and New Editions. 



£ibIeB a:tib (ironttnentarieB. 

THB NB'W ILLUSTRATED FAMILY BIBLB. 

4to» doth gilt, ffluminated tide, plain edges, 9». ; ditto, red edges, aaj. ; half-bound 
Oftll, red edges, 3x1. 61/.; morocco, gilt edges, 43X.; Turkey morocco, 

extra, 524. dd. 

OOBBIN'S ILLUSTRATED FAMILY BIBLE and PBOPUB'S 
COMMENTARY. With Family Register, and over One Thousand Page and 
other Illustrations of Biblical Localities, and of Incidents from the Holy Scrip- 
tures, by OvBRBBCK, RBTHBi^and other great Scriptural Artists. With a large 
number of full-page Coloured Pictures. 

A Family Bible and Commentary, cheap in price, trustworthy In ezplanatioos, 
and attractive in form, has long been desired. *' Cobbin's Illustratsd Family 
Bible and Pboplb's Commbntarv ** will be found to give a number of advan- 
tages to purchasers. Some of these advantages are described below. 

I. It is the first Family Bible published with beautifully Coloured Plates. 

II. The present Family Bible is by far the CA^a/rf/ yet published. The price is I 
scarcely one-third of the price which is now paid for the lowest priced Family Bible, ■ 
although these have been hitherto considered marvels of cheapness. 

III. The Commentaiy, by one of our most eminent Biblical Scholars, will be J 
found complete, and affords all needed information for an intelligent perusal of | 
Holy Writ, now so closely searched, and made the subject of much hostile as well 1 
as friendly criticism. Thus in this edition of the Bible, purchasers possess an admir- 
able Commentary — clean concise, and thoroughly trustworthy. Many Commen- ■ 
taries occupy the space of six volumes, costing a large sum of money ; and hardly \ 
any really good Commentary can be bought which does not occupy as many as [ 
three volumes. But "Cobbin's Family Biblb and People's Commentary" com- ; 
bines, for Clergymen, Teachers, and Students, in one compact, handsome, and port- , 
able volume, both the Text of Holy Writ and a full Commentary. ' The well en- '' 
graved and printed Maps and Illustrative Engravings, the beautiful many-coloured ; 
Pictures, the artistic and useful Register of Family £ vents, printed in Tints, and ! 
ruled for the insertion of the^ Family Names and Events, all unite to form a Bible I 
for the People of Great Britain, as well fitted for the Cottage by its cheapness as for I 
the Palace by its Completeness of Text and Commentary and beauty of appearance. 



Price 8f . &/. ; French morocco, zof . 6^ f 

I 



TEACHER'S FIGTOBIAL BIBLE and BIBLE DICTIONARY. 

The Authorized Version. Illustrated by Graphic Engravings and Maps. Contain- 
ing the Old and New Testaments, translated out of the Original Tongues, and 
with the former Translations diligently Compared and Revised by His Majesty's 
Special Command. Appointed to be read in Churches. With the most approved 
Marginal References, and Historical and Descriptive Illustrations appended to 
eack Book and in the Dictionary. By the Rev. Ingram Cobbin, M.A. 

Now Ready, Uniform with Bebton's Shilling Gazetteer, containing Fiv€ 
Hundred and Twelve Columns of closely printed matter. 

BEETON'S BIBLE DICTIONARY. | 

Price If.; in cloth boards, if. 6^/.; half-bound, 2X. I 

•»• To Bible Teachers^ Sunday School Teachers^ Schoolmasters ^ Pupil Teachers^ \ 

and all interested in aiding the Study of the Scriptures, Special Terms will be • 

^ven when a number not less than a Dozen Copies <7/1Beeton's Bible Dictionary \ 

are ordered. 



Published by Ward^ Locfe, and Tyler. 
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Wtttionntitsi ot fPandttage. 

Now Ready, New and Cheaper Edition. Demy 8vo, 634 pagea, cloth, 3f . 6d. ; 

or royal 8vo, half-bound, 5«. 

Webtter's Unlyenal Pronounolng and Deflniiig Diotlonary of 

the English Language. Condensed from Noah Webster's Large Work, witk i 
numerous Synonyms, carefully discriminated by Chauncby A. Goodrich, D.D<« ' 
Professor in Yale College. To which are added, •* Walker's Key" to the PronuB* 
ciation of Classical and Scriptural Proper Names ; a Vocabulary of Moders 
Geographical Names ; Phrases and Quotations from the Ancient and ModefS 
Languages ; Abbreviations used in Writing, Printing, &c. 

*«* TA*s comprehensivt Work is btautifuUy printed oh good PaPer^ in a clear 
and distinct type, in double columns, and has had the benefit oj Revision to ike 
Present Time. 

" This Dictionary Is one which must commend Itself to eTenr Intellieent reader, containing, as 
It does, all the recently adopted words in common use up to the end of last year. Let us add, it 
to carefully and well printed, and very cheap ; and havinj; said so much, we feel assured that 
further recommendaaoa is unnecessary. It is good, useful, and cheap."— Ltcvr/M/ Mail. 



THE CHEAPEST ENGLISH DICTIONARY EVER PUBLISHED. 

Fcap. 4to, cloth, price s«. 6</. 

Webster's Improved Pronounolng Diotlonary of the English 

Language. Condensed and Adapted to English Orthography and Usage, with 
Additions from various Accredited Sources, by Charlks Robson. To which are 
added. Accentuated Lists of Scriptural, Classical, and Modem Geographical 
Proper Names. 

13" This carefully revised edition of Wehstet^s great work was undertaken, at 
considerable outlay, by the late David Bogus, aful embraces all the best points of 
the English and American authorities. It must supersede Johnson, Walker, 
Smart, Worcbstbr, and its other predecessors. It is admirably adapted for 
School Use, 

JOHNSON AND WTALKER SUPERSEDED. 

Containing Tbn Thousand More Words than Walker's Dictionary. 

Royal i6mo, cloth, price is, 

Webster's Pooket Pronounolng Dictionary of the English Lan- 
guage. Condensed from the Original Dictionary by Noah Webster, LL.D.: 
with Accentuated Vocabularies of Classical, Scriptural, and Modem Geographical 
Names. Revised Edition, by William G. Webster, son of Noah Wel^ter. 



/ 



Price IS., cloth. 

A Book for Home and School Use, equal to anything produced. 

Beeton's Pictorial Speller. Containing nearly 200 Pages and 

more than 400 Engravings, and comprising — z. Several Alphabets for learning 
Letters and Writing. 2. A First Spelling Book or Primer, containing Words of 
from Two to Four Letters, Illustrated. 3. A Second Spelling Book, containing 
Words of from Five to Ten Letters. Illustrated. 4. Moral Ta^es in Snort Words, 
Illustrated. 5. Stories fror% English History, written for Children. 6. Bible 
Stories and Lessons in Easy Words, Illustrated. 

II I I I — I — — ^^ — - - 

Published by Ward^ Lock, and Tyler. 
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.V Books and New EdUions, 
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CHRISTIAN YEAR. 
mtt fax iS^t S/yxvCtSKjstH aiOi SoIptrjtsU 

BY JOHN KBBLB. 

f. iU 

rioth gUt, plain edges . . « # • • • .z o 

ulothgil^ back and side, red burnished edges. • z 6 

„ „ ^ gilt edges, bevelled boards • • o 

calf or morocco, limp, red edges • • • • 5 ^ 

LARGS EDITION. 

1 paper, cloth gilL plain edces . . • • « 6 

„ with 8 rafl-page Illustrations, cloth gUt, 

' "d edges, bevelled boards 3 ^ 

.0 limp, red edges xo 6 

LARGER EDITION. 

Andsomely bound in cloth gilt, gilt edges, bevelled 

azo 



^ht Chriatian 'pit Saic«. 

-.. n 8vo, handsomely bound, red edges, price y, 6d, each. 
^ stian Year. 
ught8. By Henry Ward Beecher. Red border lines. 

/istian Life. Bible Helps and Counsels for Every Day 

cut tbe Year. Red border lines. 

u and Sclenoe. By Joseph Le Conte. 

erfect Life. By William £. Channing. 

i Serosa and Martyrs. Biographical Sketches of Illustrious 
of the Bible ; with Historical Scenes and Incidents, illustrating their 
ic Deeds, eventful Career, and sublime Faith. By J.'T Hbadlby. 
ed and Edited by J. W. Kirtom, Author of " Happy Homes," " Buy 
Dvm Cherries,'* &c. 



Ipteady, crown 8vo, handsomely bound in cloth, 51. 

' Text Book and Birthday Remembrancer. A 

i Counsel and Reflections for Every Day in the Year. With 
' res for recording Birthdays and Registering Thoughts and- 
Day, 






"«ilssippi. Strange and Interest. 

"ars. Pioneer Life in the Far West* 
\ West," "Mississippi Valley," &c. 



Wis 



Lock^ and Tyler. 
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New Boohs and New Editions^ 



N«w SditioM, aad N«w Wnppen Printed b Cdoan. 
One Shilling Eaoh. 



I. Poultry and Pigeoni. How to Rear and Manage. Coloured Plates, 
a. British Song and Talking Birdi. How to Rear and Manage 

them. Coloured Plates. 

3. British Song Birds. How to Rear and Manage. Coloured Plates. 

4. The Parrot Book. How to Rear andManage them. Coloured Plates. 

5. Birds' Nests and Eggs, and Bird-stnfElng. Coloured Plates. 

6. Babbits and Squirrels. How to Rear and Manage them. 

Coloured Plate. 

7* Bees, Silkworms, and the Aquarium. How to Rear and Manage 

them. Coloured Plate. 
8. Dogs and Oats. How to Rear and Manage them. Coloured Plate. 

*•* Tk^se bffoks contain ampU inttmcHon for all who keef Birds, Poultry t 
Piftont, Rabbittt SguirroU, Beet, Silkworms, or D^g^ and Cats, and for tkose 
mho are Collectors ^ Birds* Nests and Eggs, 



Prioa One Shilling Eaoh. 



Tatting Pattxxms. 
Embkoidsry PatTbrns. 
Knitting and Netting Pattbxns. 



Ckochbt Patterns. 

Patterns op Monograms, Initials, &c. 

Guipure Patterns. 



Madame Goubaud's New Crochet Patterns. 
Polonaise Lace Book. By the Silkworm. 
Larger SiMOt^rice Two SAHUngs. Patterns of Guipure d'Axt. 



NEEDLEWORK INSTRUCTION BOOKS, Price Sixpence. 

Berlin Wool Instructions. z8 Illustrations. 
Embroidery Instructions. 65 Illustrations. 
Crochet Instructions. 

*•* For Schools and Young Ladiee at Home, 



Pillow Lace.— Just ready, handsomely bound in doth, gilt side and edges, 31. &/. 

MADAMS GOUBAUD'S BOOK OF INSTRUCTIONS in 
PiUow Lace Making and Pillow Lace Patterns. With numerous Illustnitions 
printed in Mauve. 

Just ready, fcap. 4to, doth, bevelled boards, gilt edges, xos. 6d. 

ANTIQUE POINT AND HONITON LACE. Containing Plain 
and E>cplicit Instructions for Making, Transferring, and Cleaning Laces •{ every 
Description, with about One Huncbred Illustrations, Outlines, and Pricking of 
the Principal Point Stitches and Honiton Sprigs. By Mrs. Trbadwin. 



/ 



Published by Ward^ Locliy and T^ler. 
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Prioa One Shilling Eaoh. 

! is bat little call to laud th« men irko luive written tHe brooks cafctfoeued ^ 
Itf^lurodone good work— work that needs no bush; and mankind is 
Rations to them for a large som^otal of enjoyment. 



kus Ward :HU Book. 
ts. Il/ustrated. 

lues. Illustrated. 
les. Illustrated. 

Papen, J. R. Lowbll. 
iPoems. 
ler'sjest Book. 

ial Hliss. Doughty. 

Tea and Model Women, 
iw. 

i, and Bveninf^ Parties. 

Smith. 
U and Stuck-up People. 

Smith 
let Girl, and the Idler 
Vh^ji. Albkilt Smith. 
and Mince Pies. 

Lbach. 

id Trumps, Hankat; 
tagc far a Shillinc:. 

1-, My Summer in a Gar- 
Thas. Dudley Warnbr. 
Studies, C. Warnbr. 
, Brbt Hartb. 
;anip. Brbt Hartb. 
^Chinee. Brbt Hartb. 
Jumour. Thomas Hood 
Thomas Hood. 
_. Thomas Hood. 
Tt3 Abroad. JI/^«kTwain. 
sw PiliTrixn's Pro^rress. 
fARK Twain. 

tVJt, I>OUG£.AS JKRROLD. 



ay. 

a8. 
29. 
30. 

3t. 

3a. 
33- 
34- 
35- 
36. 

37. 

38. 
39- 
40- 

41. 

4a. 

43. 



45. 
46. 

47. 
48. 
49. 
SO. 



The Siliad. By the Authors of 

the Coming K . 

Maijorie Daw. ByT. B,Aldrick. 

iumping Frog. Mark Twain. 
retters to Punch. By Artbmvs 

Ward. 
Artemus Ward amone the 

Mormons. 
Naughty J emima . 
Eye Openers. By Mark Twain. 
Practical Jokes. Mark Twain. 
Screamers. By Mark Twain. 
Awful Crammers. By Titus A. 

Brick. 
Babies and Ladders. By 

Kmanubl Kink. 
Holmes' Wit and Humour. 
Josh Billines : His Sayings. 
Danbury Newsman. By J. M. 

Bailby. 
Mystery of Mr. E. Drood. B^r 

Orphbus C Kbrr. 
Shaving Them. By Titus A, 

Brick. 
Mr. Brown 6n the Goings on 6f 

Mrs. Brown. 
Sensation Novels. 
Little Breeches. 
Mr. Sj^routs : His Opinions. 
Lothair. 

Ramsbottom Papers. 
MsOor Jack Downing. 
The Pagan Child, and other 

Sketches. By Brbt Hartb. 



Cheap 

AR 




style, crown 8vo, fancy boards. 

DE'S NOVELS. 

8. Foul Play. By C. Rbadb and 
Dion Boucicault. 2*. Sd. 

9. The Cloister and the Hearth. 
as. 6d. 

xa l^he Course of True Love Never 
""■* "*" ~ Smooth, a*. 




aphy of a Thief, and 
1 Ti " 



. rades. su. 
each 3f . 6d, 
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20 New Books and New Editions. 

JULEB YEBNE'S STABTUNG 8T0BIES, with Coloured Fictores. 
" Terribfy ikriUing and ahtoluUly karmUu^^—HwB. Timbs. 



Price One Shilling per Voliime, in picture wrappers ; cloth gilt, %$. 
f. A Journey into the Interior of the 6. On the Track. 

Barth. 
t. The English at the North Pole. 

3. The Ice Desert. 

4. Five Weeks in a Balloon. 

5. The Mysterious Document. 



7. Among the Cannibals. 

8. Twenty Thousand Leagues 
Under the Sea. Part I. 

9. Ditto. Part II. 
za From the Earth to the Moon. 



With Three Coloured Pictures to each Volume. 

Double Volumes. Crovm Svo, picture boards, a«.; cloth gilt, «r. 6<£; 

cloth gilt, gilt edges, 2f . td. 



1. The Adventures of Captain Hat- 
teras. Hy Jules Verne. Con- 
taining "llie English at the North 
Pole,'*^ and "The Ice Deseru" 
With Coloured Illustrations. 



2. Twenty ' Thousand Lreagues 
Under the Sea. By Jules 
Verne. Containing Furst and 
Second Series. With Coloured 
Illustrations. 



IMPORTANT SERIES OF NEW AND POPULAR BOOKS. 

Price One Shilling per Volume ; nicely bound in cloth gilt, ax. 



OF Fiction, Travel, Essay, Biography, &c 
By the First Authors of the Day. Copyright Editions. 

^ These works will be exclusively by the First Authors of the Day, and Copy- 
right.^ Each Volume in the Series will be sold at the price of One Shilling — a price 
at which so much new and original matter of such high quality has not only never 
yet been offered in this country, but which price has never even been approached. 

1. The Mad Willoughbya, and other Tales. By Mrs. Lynn 

Linton, Author of "Joshua Davidson," "Patricia KembaU," &c. 

2. False Beasts and True. Containing — i. Animals in Fable 

AND Art. 2. The Fauna of Fancy. 3. The Consciousness of Dogs. 
4. Dogs whom I have Met. By Frances Power Cobbe. 

3. The Blossoming of an Aloe. (Second and Popular Edition.) 

a Novel. By Mrs. Cashel Hoey, Author of " Out of Court," &c. 

4. Country House Essays. Containing — i. Horses and Riders. 

2. Birds and Beasts in Captivity. 3. English Flower Gardens. 
4. Trout Fishing. 5. Lawn Tennis. By John Latouche, Author of 
"Travels in Portugal," &c. 

5. No Sign, and other Tales. By Mrs. Cashel Hoey. 

6. Grace Tolmar. By John Dangerfield. 

Published hy Ward^ Lock^ and Tyler. 



New Books and New Editions. 
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®^ %^!l Jabotttite fibratg. 



Price 3i. id, each, lUustratecL 



/' ^* /^ ««</ M/ ncordt »f advmtttrous dttds, to trace tJu careers of hrene 
J»^Auir wifi kave attained to eminence, andto he told of wonderful natureU 
f. TMe volumes in this series furnish the Uterary food most acceptahl* to 
rw ands^rited beySf and mott calcuUsted to develop their best gnaUties, 



W Wonders of the World, in Earth, Sea, and Sky. . As 

related to his Young Friends by Unclb John. 

Z^(7e/e6ratedMen: Their Lives and Trials, and the Deeds 
hat made them Famous. Illustrated with numerous Wood Engravings. 

la Lite and Surprising Adventures of Hpbinson Crusoe, of 

ork. Mariner. By Danibl Dbfok. With a Bioeraphical Sketch of the 
tthor. Embellished with a great number of Engravings on Wood. 

/ SlBtary of Sandford and Merton. By Thomas Day. 

stfated wi^ loo Engravings by the Brothers Dalzibl. 

^07*8 Life Aboard Ship, as it is Told by Himself Full of 
nture and Daring Deeds. 

n a Whaler; or, Perils and Adventures in th^ Tropical Seas. 
ilorCharlbv. 

Ihventora : The Sources of their Usefulness, and the Re- 

their "KSorts, Embellished with numerous Engravings. 

lold Stories. Collected by the Brothers Grimm. To 
added "The Caravan": An Eastern Tale. ^ By William Hauff. 
' Illustrated with Wood Engravings from Designs by Eminent Artists. 

*vel8 of XTature ; or. Outlines of Creation. Biy Elisha 
ffy/A 400 ^ujrravings by the Brothers Dalzibl. 

''s Soolc of Industrial Information. By Elisha 

7ith 365 Eng^raving^s by the Brothers Dalzibl. 

oYBy SLU^J/^ ' '' ^7 Became Famous Men. By the 

* Clever ^^^^^P '>us Engravings. New Edition. 

) and Bnterpriae. By Thomas 

ition. 

irs. With numerous Illustrations, 

rk Wilton. A Book for Young 
X.A. 

and the Lugger. By Captain F. 
i '■ :aptain F. C. 
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^«^ Books and New Editions. 



n 
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IVcc 3f. U, each. Illustrated. 



'ft4ie 



*'''«' XS^/^J?^ /^«'«»''J' fmwy^rf instrueti0H. They lirirt. 





}are 



^^^^^^^^ Women : Their Virtues and Failings, and the 

^^inau^t^'^ Mlustrated with numerous Engravings on Wood. 
^f!^^\1t^'^V' ""l' '^'^ JuvenUe Budget Opened. Con- 
d'^if^fyoZTp^r.I^'^''^^^^''^ ^^^ ^^ ^>»« Instruction and Amuse- 
J^^^a^^ ^rsons. By Dr. Aikbn and Mra. Barbauld. 

«^ ^ bL!^?"?, ^«^y*8 PortfoUo. First and Second Series,. 
Wmpl<^^^ pn ^^ lUustratcd with page and other Engravings. 

tyatf' ^ A^*™i..^®8'®M (from this World to that which 
Cbin<!^^5^^theS^lSiSSl '^^'^ * Memoir, lUustrated with zoo Engray^ 

ffl Bl<^^^^":v '^ ?P°^ ^or all W'ho have worn, are wearing, 
Ukdy^^ Edited hy T. S. Arthur. With Illustrations. 

^ftY^v . #^^/ ^® Converted Jewess. By the Author d 
N^S - ' wi^ V«°>«*""s lUustratiins.'' ' 

Ttyra of Oal^*^® ' ®^' "^^^ Christian Converts. A Tale of 

Times of Old. - .1. « i*. .. 

MKAf goret Oatolip^*^' ^^^ Suffolk Girl. By the Rev. R. Cobbold. 
Modern Aooompli^^^^®^** ; or, The March of Intellect. By 
Cathkrxnb Sinclair. 
Zary SunyAD^ the Dreamer's Blind Daughter. By Saijlib 

lOCMBSTKR FOKD. 

lint Jane'0 Sero, amd Stepping Heavenward. By E. 

RKNTXSS, Author of " The lOowcr of the Family." 

ffh t^ATtnG-v^s CrirUioodt and a Smomer in Leslie Gold- 

SSc-rXare. Iyrf.e Author oi^JBll^orthys" 

- — ^^^^ Being Stones for Girls* By 

's Struggles and Triumphs. 

World." 

Illustrated. 
B^y Mrs. 

N. 

heir Sous. 



lo "Women, and Good 

Zsmmplif*^^^ or^ An 

\oh7 
Wi 
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24 N**o Books and New Editions. 



*'<bmx %xXX\t ®ttC0"' pbrarg. 

Price 31. 6d, each, Illustrated. 



7 



An bntirbly New Work by Susan Coolidgk. 

I. ZJtae Miss Misohlef, and other Stories. By Susan Coolidge, 
Author of "The New Year's Bargain/* "What Katy Did," &c. With 
Illustrations by Addib Lboyard. 

3. Moral Nursery Tales for Children. By the Author of ''The 

Golden Harp." 

3. Holiday House. By Catherine Sinclair. Illustrated. 

4. Story of Stories (The); or, Bible Narratives for the Young. By 

Mrs. LsATHLBY, Author of "Chickseed without Chickweed." Beautifully 
Illustrated with full-page Engravings. 416 pages. 

5. The Ohild's Own Book of Country Pleasures. Sixteen 

Coloured and numerous other Illustrations. 

6. Fanny Fem*s New Stories for Children. By the Author of 

"Fern Leaves." Illustrated. 

7. Good Old Stories and Fairy Tales. Told for the Hundredth 

Tune by H. W. Dulckbn, Ph.D. £ight Coloured and numerous othor 
Illustrations. 

8. Old Nursery Tales and Famous Histories. Re-told by H. W. 

DuLCKBN, Ph.D. Illustrated ifith Eight Coloured and numerous other 
Illustrations. 

9. Harry's Ladder to Learning. Numerous plain Engravings, and 

Sixteen Coloured Plates. 

10. Songs for the Little Ones at Home. Coloured and other Illus- 

trations. 

1 1 . Half-Hours with the Bible ; or. Scripture Scenes and Characters : 

described in a simple and attractive form, suitable for Young People. Beauti- 
fully and profusely illustrated with Engravings. 

12. Brave Old Ballads (The Book of). With Sixteen Coloured 

Illustrations, from designs by John Gilbert. 

13. Nursery Songs and Ballads. Uniform with " Harry's Ladder. " 

Eight Coloured Cuts and numerous Plain Illustrations. 

14. Little Mary's Nursery Story Book. Imperial i6mo, numerous 

Illustrations. 

15. Nursery Tales and Stories. Uniform with ''Songs for the 

Little Ones." Eip^ht Coloured Cuts and numerous Plain Illustrations. New 
Edition. Just published. 

16. Papa's Pretty Gift-Book for all Good Little Boys and Girls. 

Enriched with numerous clever Exg^vings. 

16. Nursery Rhymes, Old and New. A Collection of all the most 

Favourite Nursery Rhymes, Jingles, and Stories ; also many New Ones now 
for the first time printed. Imperial 32mo. Numerous clever Illustrations. 

17. Short stories and Poems for Children. Original and select, 

with numerous Wood Engravings. New and Revised Edition. 

Published by Ward^ Locky and Tyler. 



Nm Bookt and New Editions, 
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affpert, u. etch; nktly h^und ftr Pr9seni9t if. &/. andtt. 



XL of this Series Is to include no books except sudi as are peculiarly 
tlieir high tone, pure taste, and thorough prinaple to beresuCby those 
nf and old, who look upon books as upcm their friends->-only worthy 
into the Family Circle for their good qualities and excellent characten. 
mes now issue from the press low in tone and lax in morality that it 
acumbent on all who would avoid the taint of such hurtful matter to 
rAe hooks they would themselves read or introduce to dieir honse- 
w of this design, no author whose name is not a giuuantee of die real 
ty of his or her work, or whose book has not been subjected to a rigid 
vul be admitted into '*Thb Lily Seribs." 



mer In Leslie Goldtlxwaite's Life. By the Author of 

1 Gartne/s Girlhood," " The Gayworthys," &c 

yworthys : A Story of Thi^ads and Thnims. By Ditto. 

'-artney's Girlhood. By Ditto. 

teB Ajar ; or, Our Loved Ones in Heaven. By ELiZi^ 

Jtuakt Phelps. 

omen. By the Author of "Good Wives," &c. * : 

ivoBL By the Author-of «« Little Women," &a 

By Marion Harland, Author of "The Hidden Path." 

I Thinking. By the Author of ** Looking Round," &c. 

By Mary Langdon. 
plighter. By Miss Gumming. 

Heavenward. By the Author of ** Aunt Jane's Hera" 
eynton. By the Author of *' The Gates Ajar." 
j'g Sero. By the Author of " Stepping Heavenward." 
1 "Wide "World. By Miss Wetherell. 
' By the Author of " The Wide, Wide Worid." 

\oundL 

\stsd^^ « w 

MiTFORD. 

Porter. 

By Mrs. E. Prentiss. 
.y the Author of ** The Gates Ajar."- 

By Mrs. Whitney. 
Author ofJ^^|{e Women," &c 

.Y 

• Auth < 

virs. UM^^^^^LiEK Stowe. 

8- Bytf^^^^^ile Women," &C. 

tstor'sl 
Trust 
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Author of " IVe Been Thinking." 
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26 New Boots and New Editions. 
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The Lily Ssriks, conHmud. 

30. What Katy Did. By Susan Coolidgk. 

31. Fern Leavas firom Fanny*! Portfolio. By Fanny Fbrn. 
3a. Shadow! and Sanbeam!. By Fanny Fern. 

33. What Katy Did at SchooL By Susan Coolidgk. 

34. 8hlloh; or, Without and Within. By W. M. L. Jay. 

35. The Paroya. By the Author of " Stepping Heavenward," 9(,c. 

36. Oypay*! Sowing and Beijing. By £. Stuart Phelps. 

37. Gypay*! Ooutin Joy. By Author of "Mercy Gliddon'sWiuic.'' 

38. QfTP^tB Year at the Golden Ore!oent By £. S. Phslps. 

39. Ifi!! Bdgeworth*! Moral Tale!. 
4a Mi!! Edgeworth'! Popular Tale!. 

41. The Prinoe of the Hoa!e of David. By Rev. J. H. IngrAham. 

42. Anna Lee. By T. S. Arthur. 

43. The Throne of David. By the Rev. J. H. IngrAham. 

44. The Pillar of Fire. By the Rev. J. H. Ingraham. 

45. Pmdenoe Palfirey. By T. B. Aldrich. 
w|o. A Peep at Number Five. By H. Trusta. 

47. Mazjorie'! Quest. By Jeannie T. Gould. 

48. Our Village : Country Pictures. By Miss Mitford. 

49. Woman Our AngeL By A. S. Roe. Sequel to '^ Looking 

Round." 

50. How Marjory Helped. By M. Carroll. 

51. Mabel Vaughan. By the Author of '< The Lamplighter. 

52. Melbourne House. By Author of " The Wide, Wide World." 

53. Father Clement : A Story of the Roman Catholics. By Grace 

KSVNBDY 

54. DunaUan. By Grace Kennedy. 

55. From Jest to Earnest By £. P. Roe. 

56. Jessamine. By Marion Harland. 

57. Miss Gilbert's Career. By J. G. Holland. 

58. The Old Helmet. By the Author of " The Wide, Wide World." 

(Complete for the first time at One ShillinsO 

59. Forging ineir Own Chains. 



11 



1,950,000 Volumes of the LILY SERIES have been sold in Great 
Britain and the Colonies. No series of Books has ever attained such a 
large sale, and public appreciation is the best test of success. 

Every Bock in the Lily Srribs can now be had Complbtb at One Shilling. 



The Christian World says :— ** Messrs. Ward, Lock, & Tyler are doing good 
service by supplying in their ' Lily Series * such first-class works of fiction at so 
cheap a rate. 

" We cordially recommend the whole series."— CArrVAVt* Age, 
" There is a pure, healthy tone pervading all the literature embraced in this 
series. The stories can safely be entrusted to the youngest."— X<«^ Mercury, 

Published by Ward^ Locky and Tyler. 



New Books and New Editions. 



fitttnn'a ^ooh-Xtm Scrice. 



OilHiRdWniipcfi,«i/.; cblhgnt,!!.: gUt cdga, bevelkd basRl^ u. &£ 

The Or!pDal Ongar Foemi for Ohildnn. B; the Taylok 

Family, M. E. E.. xai olliers. 

The Buket o( Kowera ; or, Piety and Tnith Triumphant 
Hten'aldDl By the Author of "Tiny," and "Trotty's Book." 
rrottyi Book. By the Anthor of "The Gates Ajar." 
Bermcoii on the Wall. By John Tillotsom. 
iMdyand Qald^'a FriendB. By Mary Densel. 
me One Thing Kesdftil; or, Ethel's PearlE. 

Don't Know How. By the Author of "The Gales Ajar." 
tylngB aad Dolne» of Children. By the Rev. J. B. Smith. 
Iny. By Elizabeth Stuart Pheips. 
toy's 8imda7 Night. By Elizabeth Stuart Phelps. 
le Orphan Boy ; or. From Peasant to Fiince. 
im,Tom,UioPrInter'8Son: A Boy's Story. Related by Himself. 
ily» ZJUmieliiai. By the Author of " Stepping Heavenward," 
llow Ma. By the Author of " Stepping Heavenward." 
w Tau'a Bu-sal^ 

the B^UmiBS ; °'' from Eden to Canaan, 
tqueron and CaptlTsa ; or, From David to Daniel. 
1 star of Promlie ; or, From Bethlehem to Calvary, 
iory of the Bobina. By Mrs, Tkiuuer. Coloured Front- 



ifuUy Colour, 
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New Books and New EeUtuns. 



WARD. LOCK. & TYLER'S 
One Shilling each. 



Tkest 1UW and marvtlUnuly cheap and beautifully Coloured Toy Becks /etset*^ 
the great superiority and advantage of having all the recent inventions and im^ 
frovements brought to bear upon their production. It will be a matter of wonder 
and astonishment that such a very superior series of Books cetn be offered to 0ie 
public at so small a price as One Shilling each. 



/ 



9. 



\ 
•9. 



'la 



•x». 



'3- 



•16. 



'17 



•x8. 



'19 



Domestic Animals. 

Home and Field Animals. 

Nursery Songs and Ballads. 

Adventures with Animals. 

The Picture Robinson Crusoe. 

The Children's Household 
Pets. 

The Children's Picture Alpha- 
bet. 

The Naughty Puppies. 
C of Anil 



mals and Birds. 
Pretty Country 



32. 



AB 

A B C of 

Scenes. 
The Nursery Picture Gallery, 

and Child's Own Picture Colour 

Book. 
Master Mouse's Supper Party. 

With most Amusing Illustrations, 

in Kronhbim's best style. 
Amusiiu^ Mazes. A Set of 

Puttie Pictures. Beautiful Illus- 
trations in Colours by Lbighton. 
Little Red Riding-Hood. New 

Pictures. 
Little Alfred's Visit to Womb- 

well's Menagerie, 
ao. The Little Chatterbox. Designs 

by Frolich. Eight Engravings in 

Cfolours. 
ax. MasterTom's Transformation. 

Designs by Frolich. Sixteen £n- 

gravmgs in Colours. 1 43. 

Those marked * are Mounted on strong Cloth, as, each. 

•»• This unparalleled Series of Toy Books contains exquisite Coloured Pictures 
which will alone commend them to every Household. The subjects will pl^ue 
every child, and the variety shown by the titles is sufficient for every taste. 



Master Cssar. Designs by 
Frolich. X3 Engravings in Colours. 
Master Hector's Adventure. 
Desi^s by Frolich. Eight En- 
gravings in Colours. 
Puss in Boots. 

The Discontented Boy ; or. 
The Story of Simon Simple. 
Mamma's New Picture Alpha- 
bet 
The A B C of Brave Deeds. 
The Holiday Alphabet. 
The ABC of Animal Life. 
•3a The Fairy Well, or. The Little 
Brother and Sister. 
Miss Mousie's Wedding and 

Ball. 
The Nursery Artist; or. The 
Little Picture Maker, xst series. 
' and series. 

■ 3rd series. 
_. ^— — ^— — — — 4th series. 
36. How to Make a Picture Book; 

or Nursery Puztle Tales. 
•37. Nursery Rhymes and Rig- 
maroles. 
•38. The Three Friends of Man. 
*39. Animals and their Uses. 
4a The Alphabet of Favourite 

Animals. 
4x. The A BCof Nursery Rhymes. 
Cock Robin. 



83- 



•24. 
•25. 

•a6. 

•28. 
^•29. 



'31. 
32. 

33- 
34- 

35 



EASY STEPS FOR LITTLE LEARNERS. With Pretty 
Pictures. 8vo, cloth, \s. 6d, 

New Edition. 

CHILD'S FIRST BOOK OF NATURAL HISTORY. Widi 
numerous Illustrations. Cloth, xs. 



Published by Ward, Lock^ and Tyler, 
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ittin's lurJ-la str:::. 



Mf,lf.£R. and odea 
tAiAHttornoMBr: x^-'^at^— •= 

ftnoDiQDfltoKL ^''^li^rL — - 
qtaSqj; or, FioB 



e^iOe JU&or of •* Sk|p^ 







iteadlisl 



100 Illtts- 
[n One ^***' 

lU-page and 
,traUoiU, cloth 

.U-page P.t^d 
a Illustrations, 



tlk Ida s 
Flowbks. . 

Saw 



TENESS. 

uette for Ladies, 



3S. 



'^^Jlnto " |b#. '*^, 



oMo;Hose.Wes.CooU. 



ivlistress 



and Servant. 




rVerses for .^"Sf ..'^^«?U^ 

cloth gilt. 5»- 

aentlemei- 

Cribbagk. 

pItOLB* 



^f. 



RfibK 
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0W Books and New Editions. 



3* 



ffltocotf^ $0|ntl;ir Potto. 

i by WILLIAM MICHJAL ROSSSTTI. 



Igfat Hhsstndons, in elegant cloth gilt, gilt edges, 3*. 6A ; 
^, 7«. &/. ; ivory enamel, 7«. 6^.; morocco extra, xot. 6A ; 
elq^aat tree calf, xox. 6</. 

le PuUic, alike in Great Britain and her Colonies and in th 
5 in thdr testimony to die immense superiority of Messrs. 
Poets " over any other nmilar Collections published by any odi«r 
lession of the Copyright Works of Coleridge, Hood, Keats, 
1, and other great National Poets, places tlus Series above 



New Volume new ready. 

ETICAL WORKS. lUustrated by 
ON. Second Series* 



6. Moors. 

7. Hood. 

8. Kbats. 

9. colbridgz. 
xo. Burns. 



IX. TUPPBR. 

xa. Milton. 

13. Campbell. 

14. POPB. 
X5. COWPKR. 



GffSTAVB DoRi and 



x& Humorous. 
17. Ambrican. 
x8. Mrs. Hbmams. 
19. Thomson. 

aOb MiSCBLLANSOUS. 

{In the Frus, 



3RARY POSTS. The complete and continuing snc- 

s Poets," in the popular Three-and-Sixpenny Series, has nduced 
lish a Libr\ry£dition of "Mozon's Poets," price Five Shillings 
idsomely printed on good paper, either half Roxbuxghe or doth. 
Entire Series of the Popular Poets is now included in this issue. 




'.AMB *S WORKS.—CENTENARY EDITION. 
in Six Volumes. Crown Svo, cloth gUt, ;Ca ar. complete. 

ITERS, AND WRITINGS OF CHARLES LAMB. 

d by PERCY FITZGERALD, M.A., F.S.A. 

:omplete Edition of " Lamb's Life and Writings" that has been 
moir by Talfourd, with the " Final Memorials,** has 
rious and interesting information that has come to 
ed in the form of Notes, thus supplying a complete 
s have been placed with the rest of the correspon- 
ly hitherto unprinted and uncollected letters. 
•: many new articles in prose and verse, while a 
.etters will be given at the end of the last volume. 

well as a subtie and candid criticism on dear old 
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, Amen Corner^ Paternoster Rci 
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32 New Books and New Editions.. 

E. MOXON, SON, A CO.'S PUBLICATIONS. 

By Bxprtu PtrmisaioK of Htr Most Gracious Majesty, 

Jiut PuUuhed, A Grand Wosk on ths Roval Rbsidbncb, Windsor Castle. 

WINDSOB OASTLE, Fiotoresqae and Desoriptiye. 

The Text by the late B. B. Woodward, B.A., F.S. A., Her Majesty's Librarian 
at Windsor. Containing Twenty-three Permanent Photographs, Interior and 
Exterior Views, by the Heliotype Process. Large Folio, half bound morocco, gilt 
•dge% xo5f, 

* Now Rsady, a Complbtb Collbction of 
THB FB08E WORKS OF WILLIAM WORDSWOBTH. • 

Edited by the Rev. Alkxandbr B. Grosart. 

*^ Dedicated by Express Permission to Her Majesty, and, along with the 
dedication, a Hitherto Un/kublishtd Poem by Wordsworth, addressed to the Queen 
on sending a gift copy of his Poems to the Royal Library, Windsor. Three Vols., 
dotl^ demy 8vo, 4M. 

Now Rbady, a New Edition of 
EASTERN LIFE, Pa&t and Present. By Harriet Martineau. 

With New Preface by the Author, and Page Illustrations. Crown 8vo, 7X. 6d, 



TENNYSON-DORiS SERIES OF ILLUSTRATED BOOKS.^ 

With Engravings on Steel from Drawings by Gustavb Dor6. 

In cloth gilt, gilt edges. 

Thb Idylls of thb King. Thirty- Enid. Nine Engravings. Folio, 2if. 

seven Engravings. In one magnifi- Vivibn. Nine Engravings. Folio, 21;. 

cent folio volume, 731. 6<L Guinbvbrb. Nine Engravings. Folio, 

Elainb. Nine Engravings. Folio, aix. azx. 

*«* Vivibn and Guinbvbrb bound in One Vol., 4ax. 



THB HOOD-DORE. 

THOMAS HOOD. Illustrated by Gustave Dor*. With Nine 
Engravings on Steel, from Original Drawings by Gustavb Dor^ and many 
Woodcut Illustrations, folio, doth gilt, gilt edges, azx. 

Just ready, the New and Only Complete Edition, in Ten Vols., crown 8vo, 
cloth gilt, price 50^.; hau calf, 70f.; hadf morocco, 70;. 

The Complete Works of Thomas Hood, in Ten Volumes, con- 
taining all the Writings of this Popular Author (" Hood's Own," First and 
Second Series, Hood's Comic and Sbrious Pobms included), with all the 
Original Illustrations by Cruikshank, Lbbch, &c. 

*^* This Edidon contains also the Memorials of Thobcas Hood, 
Edited by his Son and Daughter. 

Thomas Hood. Illustrated by Birket Foster. First Series-- 

With Engravings, 21J. 

Thomas Hoor*. Again Illustrated by Birket Foster. Large 4to, 

loth gilt, gilt edges, 21s, 



jE. Moxon, San^ &» Co.^^^ Amtn Comer, Paternoster Row. 



1. OGDEN AND CC, PRWTtlKS. T— «nr. ^OVl^ ^T^^^. 1^:^. 
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f .iATlONAL REFERENCE BOOKS 

F OS* OBEAT BBITAIN AND IKEI.AND. 

.oe Books in fhe World. Eaoh Tolnme cmajletb in itaalf, 
containing from fU to 880 oolianiUL 

i^ in Cloth. One ShUUng per Volume. 
Aabi Gazetteer: A Topographical and 

the United Kingdom. Compiled from the Latest 
lies. It gives the most Becent IxpprovemeBts in 
'is; states all the Railway Stations in the Three 
barest Post Towns and Money Order OfSces. 

ritish. Biography: From tha Earliest 

cession of George HI. 

[odern Men and Women: A British 

the Accession of George ILL to the Present Time. 

tible Dictionary. A OyolopaBdia of the 

graphy, Karratives and Truths of Sciiptore. 

Ilassical Dictionary. A CyclopsBdia of 

tan Biography, Geography, Mythology, and Antiquities. 

Sledical Dictionary. A Safe Guide for 

defining with perfect plamness the Symptoms and 
iU Ailments, Blnesses, and Piseaffes. 592 columns. 

date Book. A British Chronology from the 
is to the Present Bay. 

Dictionsiry of Commerce. A Book of 

ontaining an Account of the Natural Productions and 
dealt with in the Commercial World ; Explanations pf 
Terms used in, and modes of transacting Business at 
3road. 

Modern European Celebrities. A Bio- 

ontinental Men and Women of Note who have lived 
st Hundred Years, or are now living. 

ckoner. A Business and Family 

of New TJihles, and a variety of carefully 
be x)re collected. Cloth Is. 

e£ dy Reckon er, 96 pages. 

ne Shilling Each. 

to the Stock Exchange and 

5nt8 to Tti li a i ^nd the Chances of Speculators. 

Moi Safety and Profit. 

\ for Ladies and 

d Love Letters — AppU- 

.rtisements — ^Answers to 

■'' ns — and Letters respecting 

ilso Brief Complimentary 

ment, and Conclusion of 

^riting genera lT* ^ftir o. la. 

er (Lad 
r (Qentr 

sb/ PATBBNi 




AlfSBICAH CSmZHITIAL FBIZD UIDAL 



(TENTH mTERNATIONAL 
MEDAL AWARDED.) 



FRY'S 

COCOA 

' in ^-Ib. and ^-Ib. packets, 1/4 pet* lb. 

■ THE CARACAS. COCOA, speoimUy iwommended by tho 

niiinufncturura, uwng ita delicious flavour to the celcbistod Cocoa of 
; ('iinirus, combiuod with other choice dcBciiptioiu. FuTcha«ors should 

ask ijH'ciallr for " Fui'b Cuacas Col<oi," to diatinguiBh it &om 

otlioi variciboi. 



niun tbn Amrrbna »il.-'— B. ti.T. MluULKr 



m oDDildend the bat oF mil btut ]■ prwliioeil 



't can «ally be obtnlDed, and Ita dellnie Bsvonr ai 



J. S. FRY & SONS, BRISTOL & LONDON. 



HIGH-POWER GAS FURNACE 



T. FLETCHER, F.C.S., MUSEUM STREET, WARRINGTON. 

COMPANY,' Limited, 

of all monies spent may be srcui-ed, by siuiplj dealtftg 
with ita Trade Members, and paying cash. 

Insnmncoof Kcnt.TaxcH, Travelling Kxpenaes, nnd other outlays 
torw^iidt t'onpoDS cannot bo obtained, mny be t-flocted direct with 
' ibo Company. , 

Prospectus Trade lists, and M\ -pa-vAicvAMa, TO».■;^« "iisA ^-Cm 
Seoretery, 20, Cockspnr Sttoot, YaU Mdl. 
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